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JPJUMt 

70, line 90, /ir fnropodoi iva<2 daotylos 

7S, line 8 from bottom, /or FhilongrM uad Fhllongri* 

77t Uno 18, /or ploon rMtf poreioo 
W, line 6, /m* f Moutegimiia r^Ml ? Montogim 
Ott, line 11 fxom bottom, /or lueoate rtad Itircate 
140, Hue V^for mengei read nuiiigel 

148, UlMi U from bottom, /or small read 

149, ]iM8 „ and elsewhere, jbrfhaoiigriarMdPhl^^ 

188, tine 14 „ for Lesdig read LQrdIg 

186, line 7 „ after part dele semieolon anti insert a 

17$, lino 1,/or asoil rnut axil 

17$i line t,/or Umbe read lines 

17$, line 7 from bottom, dele Theraplioetdcs 

178, litxe Hi far asoUs read axils 

177, line 8, for olumpa read oulms 

177, Hue U,/or ibomlNidos read Saliious 

188 ahd 188, in title, for 6th April reoi! 8Uth November 

194, line 18, for inUnior read exterior 

188, Hue 18 from bottom, for ansonii read ansonii 


800, Uffe 8 „ for BaproHgnla read Saproleguia 

809, line i „ for here read where 

t8ti line $, jfbr vaeculnn read eaeoular 

fit, line 18 from bottom, /or nitrate read nitrate 

!|||«liae8 „ for this rctf d their 

814, Une 19, e^Ur being insert eleven 


$■$1 line 8 from bottom, ^fter loo. oit., p. inaert $8 and 60 
IMAmI li » M ^pkl/mis read epididymis 

^ wltMa 

tii/br on muf as 

8| |o i i fr i<|7frW read oerebollar 

mmI 

Um St Mm rm4 MwMton 

$Mfead In 

(NftJlMit „ /or this read their 

ft C frfbro planftf iMtrf nataralised 
»8froin bottom, /or larva read lava 
I ly^jfrr end iu read E. and 2. 

|||« ttm linfstr eeptnid^ttnm rood lepfr^hyllnm 
MlbftMiMY,^ tdwom read Canun 
^tmi».MmadfeadMkin 
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2H4, liiio 8 from bottom, /or Hoftak. read Haaak. 

lino 6« for CinouH read Onions 
887, lino 85, foi Polemoinaoeffi read PolemoniaoeiB 
289, lino 2 (rom bottom, /or aoinns read aoinoB 
998, Itoo 3, for latropba read Jatrof^ 

8U2, line 17, /or Montague reed Montague 

803, line 18, /or iridis read viridia 

8a3, line 4 from bottom, for Fragillaria read Fragilana 

808, line 2 „ for peotinale read pectorale 

300, line 18 „ for 2>4 feet read 2 feet 4 inohea 

818, line 20, for axils read arils 

819, line 8, for H.B.K. read Handbook 
838, line 9, for ring read rind 

841, line 15 from bottom, for Trioeratrom read Trieoratium 

842, line 5 „ for Eoeyonema read Euoyonema 

848, line 4 „ for Euoyonema read Enoyonema 

848, line 14, jor elliptrica tvod elliplioa 

872, under ** liydro<earbon,*' line 2, /or 85*22 read 86*42 

880, line 7, /or foar-sidos read four-sided 

884, line 13 from bottom, for Tohatapu read Tokatapu 

887, line 7, for Tamata read Tomatea 

887, Uni. 19, for tetndiedral read ietartohedral 

897, line 12, /or down read from 

408, line 23, /or Si* read Mi* 

406, line 5 fnnu bottom, /or Purabanui read Purakanoi 
4^18, line 18, for Zr, 8i read Zt 8i 

409, line 18 from bottom, /or silioato read slHcates 

411, line 10 from bottom, for Blfdionaria read Bipbonalin 
425, line 18, /or boy. All read boy, all 
430, line 2, /or Bahigihoua read Bangihoua 
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ABSTBAOTS OF RULES AND STATUTES. 

Gazetted in tee ** Kew Zealand Gazette,*' 9th Mabcb, 1868. 

SionoM I. 

JneorpmtHan of SocUfU»* 

1. Ko Boeisty ihall be SnoeriKiTatod with the tn»titiito trader the provisions of ** Tho 
New Nsalaad In^tnte Aet, 1807,’* ntileea sneh Sooiety shall consist of not less than 
twenly-ave members, snbeoriMng in the aggregate a som of not less than fifty pounds 
steding annually, for the promolioii of art, seienoe, or snoh other branch of knowledge 
for which it is assooiated, to be from time to time oertifled to the satislbotion of the 
Board of Governors of the Ihstltute by tho Chairman for the time being of the Sooiety. 

2. Any Society incorporated as aforesaid sliall cease to be inooiporated with the 
Inslitate in ease tl^ number of tho members of the said Sooiety ehaQ at any time heoome 
less than twenty<*five, or the amount of money annually eubeodbed by SQoh members shall 
«t any time be less than B50, 



New Zealand IneUtiUe. 


sii. 


8. The bye-laws of erery Society to be incorporated as aforesaid shall provide for the 
expenditnre of not less than one-third of its annual revenne in or towards the formation 
or support of some local public Mosenm or library; or otherwise shall provida lor the 
eontribotioD of not less than one-sixth of its said revenne towards the extension and 
maintenance of the Mnseum and Library of the Kew Zealand Institute. 

4. Any Society incorporated as aforesaid which shall in any one year fail to expend 
the proportion of revenue affixed in manner provided by Knle 8 aforesaid shall Irmn 
thenceforth ooaso to be incorporated with the Institute. 

/). All papers road before any Society for the time lieing inooiporatod with the 
Institute, shall l>o deemed to be communications to the Institute, and may then be 
pubhVhed as Pn-Hjeedings or Transactions of the Institute, subject to the following regula- 
tions of the Board of tlie Institute regarding publications 

JUgulationa regarding Publication** 

(a ) The publications of the Institute shall consist of a eurreni abstract of the 
proceedings of the Societies for the time being incorporated with the Institute, 
to be intituled, ** Proceedings of the New Zealand Institute,’* and of transactions 
comprising papers read before the Incorporated Societies (snb)eet« howover. to 
solootion as hereinafter mentioned), to bo Intituled, ** Transactions of the Now 
Zealand Institute." 

(b.) The Institute shall have power to reject any papers road before any of the 
Incorporated Societies. 

(c.) Papers so rcjoctod will be returned to the Society before which they were read. 

(<f.) A proportional contribution may be required from each Society towards the eoet 
of publishing the Proceedings and Transactions of the Institute. 

(<».) Each Incorporated Society will he entitled to receive a proportional number of 
copies of the Proceedings and Transactions of the Institute, to bo from time to 
time fixed by the Board of Governors. 

(/.) Extra copies will bo issued to any of the members of Incorporated Booietiee at 
the cost price of publication. 

6. All property aecnmnlated by or with funds derived from Inooiporatod Societies 
and placed in the charge of the Institute, shall be vested in the Institute, and be used 
and apphod at the discretion of the Board of Governors for public advantage, in like 
manner with any other of the property of the Institute. 

7. Subject to ** The New Zealand Institute Aet, 1867,” and to the foregoing mice, all 
SodcticB incorporated with the Institute shall be entitled to retain or alter their own 
form of constitution and the bye-laws for their own management, and eondnot thdr 
own affairs. 

8. Upon application signed by the Chairman and oouatersigned by the Seeretaiy of 
any Society, accompanied by the oortifloate required under Buie No. 1, a oertifteate of 
inoorporation will be granted under the Seal of the Ihctitute, and will remain in Ibroe ea 
long as the foregoing rules of the Institute are complied with by the Soeieiy. 

&KtTio(if n. 

For the Management of the Propertg of the ImUtme* 

9« All donations by Sodetiee, PubUo Departments, or Private Individuals, to the 
Mnaenm of the Institute, shall be acknowledged by a printed fbrm of receipt, and he 
duly entered in the books of the Institute piovid^ lor that purpose, and the n be 
deidt with as the Board of Oovemors may direct. 
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10. Dopoaita of artiolea for i)iu Museum m^y bo aoceptod by tho Institute, subject to 
A fortnight’s notice of removal to bo given either by tho owner of the articles or by the 
Maoager of the Institnb), and such depositB shall be duly entered in a separate oatalogue. 

11, Books relating to Natural Soionoe may be deposited in the Library of the Insti* 
tate, sabjeot to the loUcnving conditions : — 

(a.) Budb books are not to bo withdrawn by the owner under sU months’ noUoe, if 
such notice shall be required by the Board of Ck>vemor8. 

(b*) Any funds specially expended on binding and preserving suoh deposited books, 
at the request of the depositor, shall be charged against the books, and most be 
refunded to the Institute before their withdrawal, always subject to sjseoiAl 
arrangements made with the Board of Governors at tho time of deposit. 

(e*) No books deposited in ike Libraiy of tho Institute shaU he removed f or tompoiury 
use except on the written authority or receipt of the owner, and then only for a 
period not exceeding seven days at any one time. 

13. All books in tho Libraiy of the Institute shall be duly entered in a catalogue 
whicli shall be acoesaible to the public. 

18. The public shall be admitted to the use of the Museum and Library, subject to 
bye-laws to be framed by the Board. 

SacTioif ni. 

14. The Laboratory shaii, for tho time being, bo and remain under tho exolnaive 
management of the Manager of tho Institute. 

Sxorron IV. 

Or Bate SSbii SxrTxiiBKH, 1870. 

IJonorsury Members. 

Whereas the rules of the Societies incorporated under the Now Zealand Institnte Act 
provide for the election of Honorary Members of such Societies ; but inasmuch as suoh 
Honoraiy Mombors would not therelo^ bc^oomu members of the Zealand Institute, 
and whereas it is expedient to make provision for the election of Honoimy Members of 
the New Zealand lustiiute, it is horehy deolored— 

lot, Koch Inoorporated Society may, in the month of November next, nominate lor 
deetlcm as Honoraiy Members of the New Zealand Institute three persons, and 
In the month of November in each succeeding year one person, not residing in 
the colony. 

ted. The names, dsscriptions, and addresses of persons so nominated, together with 
the grounds on which their election as Honorary Members is rsoommended, 
•hall be forthwith forwarded to the Manager of the New Zealand Institute, and 
shall hy him be submitted to the Governors at the nest succeeding meeting. 

Srd. From the persons so nominaied, the Governors may select in the first year not 
more than nine, and in each succeeding year not more than three, who idiall 
from theaeaiorth be Honorary Members of the New Zealand Institute, provided 
that the total number of Honorary members shall not excesd thirty. 
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I ZOOLOGY. 


Am. l.—DeteripHoM of Neie Zealand M!ioro.Lepidoptera. 

By £. Mxybiox, B.A. 

[Read btjfore the PhUoet^hioal ZiuHtute of Oanterbury, ith May, 11162.1 
Toe preset paper is the first of n series, which 1 hope to publish from 
time tp time, describing the whole of tho Mimt-l.eituhi)>tera of New Zea- 
land : inolading under that term the Pymlidina, Ptmtphorinn, Tortrieitta 
and TinHnti. My inteution is to take a family at a time, and monograph 
it as completely as is at present possible, prefiiemg each with some general 
remarks on its olasssifioation and affinities, and the iuferonoos which may 
be drawn from its distribution with relation to New Zealand. For the sake 
of conTenienee and expedition, 1 shMl not take the families in their natural 
order, but aeoording as for Tarious reasons they are easiest treated. 

The most essential dharaoter for classification is the neuration, and it is 
abstdtttely necessary that this should be investigated for the accurate deter* 
Btlalition odf general. It is not, however, hy any means always necessary 
thata specimfa should be denuded of scales for the purpose ; with the aid 
cl a lens the vans can generally be made out by inspection of the under* 
sadiMe ti the wing, where they are more prominent, especially if one has 
pMyionsly exainioed ^ypes of the prinaipal groups and learnt what to look 
Ibr, lihe tannindlegy employed hereafter is thift generally in use on the 
Cea^bent of Sur^, and frsom its eimplieityand adaptability is &r enperior 
tp fits airkwacd arid eonfrising nomendatore aometimes adi^ted. The 
seftMi Win eU numbered, stsrtij^ frmn the one nearest the iimer margin, 
mA irith the une nearest the eosta. Typically, there ate in the 

latytlipg s tvelta mine, 1 and 12 being tm, and the <dher ten springing 
ftN|m the maKiias of a central eell, consisting of an iqpsr, lower and hind* 
ftilNiini, 0^ nailed the sab*«ostal, median (or upper and lower median), 
; somelimas there is a p^tkm-vain ii) the uppsr pari 
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of the cell, forming a secondary cell ; there are, also, two free false vdns, 
often obsolete, one on each side of vein 1, known as la and lb. The 
structure of the hindwings is the same, except that there are only six veins 
rising from the cell, or eight altogether. Any two veins may coincide 
pai'tially, when they appear to rise from a common stalk ; or wholly, when 
their nnmber appears diminished. In the lowest groups of the Tinebta the 
venation is commonly very incomplete, without any distinct cell. The 
other points of structure to be especially noted are the form of the labial 
palpi, the absence or development of the maxillary palpi, the antennse, tire 
scaling of the head (in the Tinrim), and some minor details. The legs and 
abdomen very rarely afford any characters wortlry of notice. It must, also, 
be especially borne in mind that the form of the wings is in general almost 
valueless for generic distinction and should never be relied on ; but exeep* 
tion may be made in the hindwings of some of the Tinrim, which from 
their great diversity often furnish serviceable points of distinction. The 
measurements in the following descriptions are ^von in millimetres (for 
practical purposes, 26 — 1 inch), which have the advantage of being com* 
prohensible without confusion in all countries, and are now very commonly 
adopted. 

Little need be said of what has been hitherto done in the investigation 
of the Miero-Lepidnptera of New Zealand. Loubleday and Zeller have 
incidentally described a very few, only about a dozen altogetiier ; their 
descr^ons are excellent and all easily recognizable. I am indebted to 
Prof. Zeller for sending me his original figures of the New Zealand 
species of Orambus described by him, to ensure their accurate determin- 
ation. Felder has figured a small nnmber of q^edes, bnt as his figures 
are commonly poor and hard to identify, and his blasdfieation wholly 
ootgeetural, it would have been better if he had left tiiem alcme. Walker, 
in his British llnseum Catalogue, has described a good many ; bnt his 
work, as I have elsewhere snfidelentiy pointed out, is nseleas for 
smontific purposes. His descriptions are sirictiy, almost always quite, 
unidentifiable ; bnt I have adopted his specific names from a oompatison 
of the fypes, when it appeared that the speoimens striding as types are 
really those intended by the description, and when the types are, also, 
themselves recognisaUe, which is by no means always tire ease. Bnt as 
genera are not realities but abstracts, 1 have eoimeived it to b* impos- 
sible to adopt his generic titles, unless the dtaraetars given realfyindisate 
the distinotive points of the genus, which hardly ever Inqn^** Z<atlariy 
lb. A. 0. Butler, of the British Museum, h<ts tuned his attention to thaaa 
groups, Imt, I grian to say, with inoriimwtikifiiatokynattlta Faranuuipl*, 
as I have poitited out hetaaftsr, he has dssaifibad thMs tyi^eaS i^aetea of 
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Cramlm and nfatred them separately to the OaUerida, Phyeida, and ChUonida, 
three gronps vhioh do not even, so £ur as is known, occur in New Zealand at all. 
In the same paper he has described the sexes of one of the Tortriema as two 
distinct ^cies, and placed them in two distinct genera in different families, 
when in fact the species was not in the least allied to eitiier of those genera, 
and the sexes, though slightly differing in appearance, are precisely iden* 
tioal in structure. I could multiply instances, but they will be referred to 
in their proper place, and I desire now only to point out clearly that Mr. 
Butler’s authority <m these groups is as unreliable as that of Walker. 

The Crambidai, which form the subject of the present paper, are repre- 
sented in New Zealand, so far as is at present known, by 29 species, of 
which 16 are here described for the first time. The character of this fauna 
is very interesting. Seventeen species, or more than half, belong to the 
genus CVnmbut; this cosmopolitan genus is nearly equally plontifiil throughout 
the world, but it is very remarkable that it is almost entirely absent from 
Australia, whence are known only two speoieB, of which certainly one, and 
perhaps both, do not belong to the indigenous fauna, and neither is related 
to the New Zealand species. These latter form a single connected group, 
diverging from a common centre, which appears to be C. vittdltu, the com- 
monest and most variable species of the group, and very similar to some 
European forms. From the unity of the group, and its connection with the 
rest of the genua at one point only, it is natural to infer its common origin ; 
but it seems hardly probable that this ori^^ should have been by way of 
Australia, or representativeB would have been found there, as they are uni- 
versally dsewhere. Nine species belong to the peculiar and very distinct 
genus Diptyekofhora ; besides those there are as yet only four other species 
of tiie genus known, three being finnn South America, and the fourth firom 
Australia. The Sooth American species are nearly allied to most of those 
inhabiting New Zealand, so that we have here another very dear illustra- 
ticn of the affinity between the fauna of South America and that of New 
Zealand, which is indicated in several other groups of animals and plants. 
Not much stress can be laid on the single Australian species, though it is 
of a rather peculiar Qrpe, differing markedly from any other. The remain- 
ing three apedes of the family are referable to three different gentra, one of 
these beiag TMaaudid, very largely represented in Australia; the New 
Zealand species is vsty distinct, yet perceptibly allied to a Tasmanian 
^adse. ^Die other two genera are endemic, and apparently form transi- 
ttonsAMaks between TMaaiotia and D^tyehopkora, so that they may perhaps 
ba negarded as approaching in ohsmoter the common progenitors of these 
two very dietiiMt gmera. In oonneetion with the above may be noticed the 
•Btiia abeenca of the large neakly-allied tmdij at the P^feUm, which occur 
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in tolerable plenty thronghont the whole w«»ld, the Auetralian epeeiee b^ng 
nnmerons and in the main very similar to those found elsewherOt The 
OaUmda, a small family of world-wide distribniion, are also not found, and 
the cosmopolitan genera Sehaiuibiut, Sdrpophaga, Ohio, and Prionophrg», 
are similarly remarkable by their absence. 

The above remarks are not intended to express final condnsions, but 
only to call attention to inferences which seem fairly deducible from the 
facts known, os a means to the rational classification of the group. 

I desire to acknowledge my great indebtedness in tlie preparation of 
those papers to Hr. Foreday, whose very valuable and extensive collection 
has been freely placed at my disposal in the interests of science ; without 
his assistance it would have been impossible for me to have treated the 
subject with any degree of completeness. 

Labial palpi porreeted, generally long. Maxillary palpi triangular, 
porrected, conspicuous. Forewings wito 12 veins (rarely fewer, but not 
in New Zealand genera), vein 1 simple, 8 and 9 stalked, 7 sometboes ttom, 
same stalk. Hindwings with 8 veins (rarely 7, bnt not in New Zealand 
genera), 4 and 5 often stalked, 7 and 8 stalked, lower medum vein pectin- 
ated at base. 

In the absence of the PhycUa, this family is not likely to be confiised 
with any other in New Zeeland, except with the group of Seoparia and its 
alUea; some of these latter approach nearly to Orambm in superficial 
appearance, but may be invariably recognised by the absence the basal 
pecten, or fringe of hairs, on the upper surface of the lower median vein of 
the hindwings. Care must be taken to note the right vein, as the other 
tmns often bear basal pectinations which are not of the same importanoe. 

Five genera are represented in New Zealand, which may be thns die* 


tinguished: 

A. vsia 7 of fonefass sspsnte. 

L vsiallof foiMringsooslesoiiigwithUtofoiNieoBte .. .. i. Diftyokethm. 

n. „ „ Mpacste. 

a. fozeiringsirlto raised tufts of scelM on socIms .. i. OryptonOma. 

b. „ smooth. 

1. female vrtto ahhnviatsd wings .. .. g. AMMgeloee. 

1. „ foUy dvreloped t. TUmuebh. 

B. „ „ rkhig out of stalk of 8 and 9 i. CrmOm. 

1. Tmtusom, Hb. 


Antennas of male finely dilated. Lalaal pa^ long, attannated. Fore* 
whiga with 18 vdns, 8 and 9 stalked. Handwings with 9 veins, 4 and t 
daUnd at from a point. 6 widely remote at origin ftm 7, 7 add 8 otoHiit i B, 
oettdoaed# 
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This genus is Isrgdy represented in AnstnUs, bnt Tety little elseediete; 
I bvra only one New Zeslsnd speoies. None of ihe Isrvn are hoown, hat 
from the habits of the inugo there can be no doubt that they feed on 
grasses, probably aniongst the roots. The imagos are oonunonly large and 
handsomely marked, bat the New Zealand speoies is one of the dnllest in 
oidonring. 

1. Thin. ItHcophtMma, n.sp. 

Maltf fmnale, — lfr-28 mm. Head light greyish-oehreoos, sometimes 
fhseons-tinged. Palpi light greyish-oohreons, strongly mixed with blackish* 
fiuwoos, labial palpi very long. Antennn greyish*fasooas. Thorax light 
g(|syitii*o(direoas, more or less strongly mixed with blaokish-fhseoas. 
Abdomen whitish-oobreous, snSosedly irrorated with dark fiiscoas. Legs 
whitish*oditeoaB, irrorated with dark ftisoons ; anterior and middle tibie 
and tarsi snflased witii bladddi except at apex of joints, posterior tarn 
dark foscoos towards base of joints. Forewings modnately broad, trian* 
gnlor, costa Tory dightiy arched, somewhat bent before apex, apex obtusely 
iwinted, hindmargin moderately oblique, rather strongly siaaate below 
apex; ochreoas-whitish, when fresh slightly pnkish or porplish-tinged, 
thickly and ooarady irrorated with dark fuscous, towards inner margin 
slight^ more ochteons-tioged, and towards disc more or less strongly 
soffttsed with light ochraous-fuscons ; a small irregular black spot on inner 
margin almost at base, and a similar one bdow costa almost at base ; an 
irtegolar sinnate longitadinal black streak, attenoated at extremities, extend- 
ing almost from base along submedian fold to i from base; an dongate- 
OTale black spot in disc rather above and beyond posterior extremity of the 
shnmte streak, anterior end rather aeate ; a rather ill-defined dark fosoons 
transverse line, preceded by a pale line, from oosta at f to nuddls of inner 
fluai^, most distinct on costal half, twice dentate beneath coeta, bent 
sonnd posterior extremity of the black spot, and again twice dentate above 
innar mai||^ ; a short soffoaed inwardly obliqae dark fascoua mark on 
costa bsy<md middle ; a sharply-defined obUqne!^ transverse elongate white 
bladt’taacgined qKit in diso at apper port eUi^y greyiah-tingod ; a 
dotdde indistinotly dentate dark fttsooas transvene Kne, enclosing a pale 
tine, from ahent f of costa to inner marg^ a little before anal angle, upper 
lltird Indher inwagdly obBqoe, lower two-thirds strongly ontwards-enrved, 
fomiMf tsdiitinet spots on oosta and in middle: cilia ochreoas-whitish, 
two ilUdefinad dirk gr^ lines. Hindwings whitith-fosoons-grey, with 
Mfotiaet darker hand along hindmargin, not extending to anal angle, 
tweeded by m indistinot safoised dark line ; cilia oohrsoas-whitish, 
mMIi « btoad fosooas-grey fine near base, and a mosli ttinter eao pos- 
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Nearest to T. impUteUa, Walk., and T. UmgipalpMa, Me]rr.» and soaMwliat 
intermediate between these two speoies, but not capable of oonfiision with 
them or any other ; the black markings towards base are a snffioittit dis- 
tinction. 

1 have only met with this species in one place on the grassy vdcaaie 
hills near Christcharoh, where it was sufficiently common in March. 

2. CBmoMma, n.g. 

Antennie of male shortly ciliated. Labial palpi long, attenuated. Fore- 
wings broad, surface with tufts of raised scales ; wifii 12 veins, 6 and 0 
stalked. Hindwings with 8 veins, 4 and 6 stalked, 6 widdy remote at 
origin from 7, 7 and 8 stalked, cell closed. « 

Nearly allied to Thinasotia, from which it can only be distinguished by 
the tufts of scales on the forewings, though in superficial appearance and 
habit very dissimilar ; in these respects it approaches Diptyohophom, but 
differs considerably in venation. The larva pnbably fiseds im moss or 
lichens. The genus is probably confined to New Zealand; I have only 
one species. 

1. Crypt. aetrtUa, Walk. 

(GatNra aefretla, 'Walk., Brit. Mas. Oat. Soppl., 174S ; Boty* nuUumta, Fold., BeiM der 
Novom, n. OXXXVII.. 97.) 

Male, female. — 17-18i mm. Head light greyish-ochreous, mixed with 
white on crown, with a white stripe along anterior margin of eyes. Maxil- 
lary palpi pale greyish-ochreous, with a dark fuscous band, apex white. 
Labial palpi pale greyish-ochreous, mixed on side with dark fuscons, and 
above and internally with tririte. Antennie pale greyish-oohteons. Thorax 
pale ochreons mixed with dark fuscous, and on back with white. Abdomen 
ochreons-whitiHh, suflused with oohroous-fdscons except at apex of segmentat 
licgs dark ochroons-fusoous, middle and posterior tOrirn banded with othceeus- 
wbitish, all tarsi with ochreons-wbitiBh rings at apex of joints. Forewings 
broad, triangular, costa at first straight, slightly sinuate in iniddde> stronc^y 
arched towards apex, apex obtuse, hindmargin sinuate above and again 
below middle, moderately oblique; doll ochreoos-fiiseous, with scattered 
black scales; veins on basal half of wing mariced by white Imes; some 
whitbh scales towards basal ttiird of costa ; a short sufhsed white streak 
along costa beyond middle ; a very inwardly oblique white line from eosta 
at I to' eubmedias fold near base, obliterated on veins, only distiaet at 
extremities ; a'sttdgbt double white Une from middle of eosta to befrce 
middle of inner margin ; a blackish S-shaped mark in disc beyond middle, 
upper half containing a spot of ground-coloar, bww half a dear white qmt; 
a ridge-like tuft of raised scales below middle cf dies ; a stcongly etttwsada> 
ooived doable white line from | of eosta to | of inaer matgin, imwrolgo 
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praoodtd by an ob«eiit« vbitish suffasioQ ; an ixregnlar dentate enffneed 
white mark at apex ; an irregular white line along hindmazgin, tending to 
form a spot in middle, and two confluent spots below middle ; hind-mar- 
ginal edge blaokish : cilia groyish-ochteons, more whitish at anal angle, with 
two suffused darker fuscous lines, and with a white spot above apex. Hind- 
wings whitish-fuBoons-grey, with a dark grey spot bef(Hre middle, a narrow 
irregular well-defined grey band close before bindmargin, and a sinuate 
grey line closely preceding band ; an interrupted blackish-grey hind-mar- 
ginal line ; cilia grey- whitish, with a grey line near base. 

Peculiar in fscios, readily known by the two double white teansverse 
Unes. 

Tolwably common at Christchurch on fences and old walls in January, 
and I have also taken it at light ; occurs also at Dunedin. Mr. B. W. 
Fereday informs me that the imago has the same habits as Dipt, etama, 
whence it is probable that the larva feeds in the same way. 

8. SoBHoruica, n. g. 

Antenne of male crenulate, ciliated. Labial palpi moderately long, 
terminal joint slender, exposed, hairs of second joint produced beneath into 
an obliquely projecting tuft. Wings in female much abbreviated, incapable 
of flight. Forewings with 12 veins, 8 and 9 stalked. Hindwings with 8 
veins, 4 and 6 from a point, 6 widely remote at origin firom 7, 7 and 8 
stalked, cell dosed. 

This genus is nearly alliod in venation and othqr respects to the two 
preceding, but is distinguished from all by the abbreviated wings of the 
female ; the pal^i also afford a noticeable character, for the long projec^g 
hairs of the second joint, instead of being appressed to the terminal joint, 
an sufiSdently depressed to form a very distinct oblique tuft, but some 
species of TMuuotia show traces, though less madded, of a similar struotun. 
Tim larva is of ibe normal type, and feeds on lichens, (boty one speoiea is 
as yet known to me. 

1. Seen, petraula, n. sp. 

Jfofr.— rlS^fiO mm. Head grey-whitisb, forehead blackish. Palpi 
Maafcish, of muiOary palpi, and of second and teminal joints of 
labial pa]^, groy-whitish. Antenoa dark fuscous. ' Thorax grey-whitish, 
dtonldan nixed with blxckiBh, back wholly safibsed with Iflackish, Abdo- 
men oehreotia-grey-whitisb. Anterior and middle legs black, tarsi with a 
while ling at base of first timee joints, middle tibua with a suffased whitish 
rnOdiaa hand; posteiior tilun grey towards base and at ajpex whitish, tarsi 
oefaMous-whits with a dark grey band on each joint. Forewings triangular, 
wafisiate or father narrow, costa very sUgWy arbhad, eemewhat more 
hsfiwa apex, Maaded, hfaidmaigin rsgnlaily xoanded, oblique; white, 
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mon w lew sligbtly greyidi-tuig«d, dosely bnt izngtdurly ixroniail iriih 
Madrinh; a raffoMd eorr^ blaoldsh spot extending from inner margin near 
baee to Imuw of eoeta ; an irregnlar oUiqne UaokiBh patch in disc at i from 
base, extending suffnaedly to costa, and snffiuedly connected beneath with a 
small bla^sh spot on inner margin at 1, its posterior edge bordered by a 
pale oblique outwardly curved line from t of costa to before middle of inner 
margin, shorfly dentate at i from costa, posterioiily margined by a bla oldsh 
line, forming a small spot on costa and a rather huger one on itmer margin ; 
a enudl oblique transverse dear white spot in disc beyond middle, surrounded 
by a blaoldsh suffusion, farming a black spot bdow middle, and a black spot 
on costa at | ; an indistinct obsonrely>dentate pale line, margined on each 
side indistinctly with blackish, from costa at f to inner margin before ansi 
angle, somewhat angiilated inwards below costa, thence gently curved, 
anterior black Ime forming two small oonffuent black spots tomurds inner 
margin, posterior line forming a blackish wedge-shaped spot on costa : cilia 
ochreoue-white, with a regularly-interrupted blackish-grey line towards 
base, and another towards extremities, costal cilia white, with a blackish- 
grey spot above last transverse line. Hindwings grey, rather darker 
posteiiorily, with a faintly indicated pale line a little before hindmatgin ; 
cilia ochreouB-grey-whitisb, with two light grey lines. 

Female. — mm. Forewings very narrow, oblong; hindwings 
proportionately shorter, rounded ; markings as in male, hut cramped and 
obscured. 

Bnperflcially the male of this qwoies rather suggestB a sniall dark 7%tn. 
teueophthalma, especially by the similarity of the white diseal qpot, but the 
black basal markings of the latter species afford a ready distinction. 

1 found this species plentifully, sitting on the face of the bare volcanic 
rodt which projects in mpny ^aces from the soil of the hills near Ohrist- 
churoh ; it was reluctant to take wing, perhaps owing to tke prevslenae of 
high winds. The female, when disturbed, ran with cossidetable activity, 
but was quite incapable of flying. 

Larva moderately stout, cylindrical, wrinlded, very slnggish ; rather 
daritgreyish-fiiseons on back, mneh lighter on tides; spots minute, bhu^Uh, 
obscure; head fuscous. Feeds beneath a light tiielter of silk on lichen-doit 
on todu, living in a crevice, and issuing frrtb beneath its shtitor to fred. £ 
frond the imago in fresh condition in Match, and at the same time J. 
diceovered the larva in all stagee, so that there is probably a sacecaskm eA 
broodi. 

4. StmamranoA, 2. 

Antamw (ff male very finely ciliated. Labial pti^ rather tiurt, aoma* 
what tciangnlar. Forewings with Itindinatgbtwioa indented on ttypar half;' 
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wiih IS Terns, 8 and 9 stalked, 11 ooalesoing with 12 before costa. Hind- 
wings with 8 Teins, d from above angle of cell, 6 moderately approximated 
to 7, 7 and 8 stalked, cell closed. 

K very distinctly characterized genns, of the general type of Thinasotia^ 
but with vein 11 of the forewings ronning into 12 before reaching costa, 
vein 5 of the hindwings rising from the transverse vein above the angle of 
cell, and the hindmargin of forewings twice indented above middle. The 
venation of all the New Zealand species is perfectly constant. Three 
have been described from South America, and one from Australia ; 
nine are here given, so that the genns apparently reaches its maximum of 
development in New Zealand. The species are all rather small insects, 
with broadly triangular forewiugs, generally rather elegantly marked, the 
msjrkings oonsisling typically of two slender transverse lines, a white or 
metallic diseal spot, and generally three black spots on lower pert of hind 
margin. The larva feeds in moss. The imagos are often overlooked, and 
probably many more will be discovered. 

The species here described may bo thus distinguished . — 


A. Diifisl spot obsolete 1 pyr$opha 9 U$, 

B. „ „ distinct 

1. Disoal spot blaek 9, elaisa. 

9. „ „ wholly white 

a. Hindwings dark iascoiis 8. heluwtypa, 

b. „ grey or white 

i. Biseal spot with three proieoting teeth * • , . * . . S. aetrogema, 

ii« f> n ,1 one pn^eoting tooth 

• Hindwingsgrey 4. UpidelU. 

•• „ olMur white 5. UuctwmUha, 

8. Bisoal spot more or less leaden-metaUio 

a. Hindwings white 8. m<lo«( rsni. 

b. „ gray 

i. Fkat tHtnsTersB line strongly dentate above Inner 

.. ..9. chryeochyta. 

tf N »» vsgidarly eCrred •« •« .. 7. awimripiUUa^ 


1. Dipt, pynaphatm^ n. ap. 

iMif mm« Head oefareous or brownish - oobreous. 

BtUii li^bt yijlowinh-ockreons, extemidly more brownish. Antenme dark 
toooiis, Tkatax tutfaer dark purplish-fuscous. Abdomen dark purplish- 
Ittsoang# irith n light yellowish ring near base. Legs oleor whitisb-ochreous. 

lr faM ig u l(i r » very broad posteriorlly, costa very gently arched, apex 
loitnde^ hindnmrgjin oblique, indentations tnoderaidy deqp ; odbreoua- 
hnewh# atiMst whoOy suffosed with dark pntplisli-faseous except narrowly 
and mofe Iwoadly nt apex and anal angis» wd finely 
inisMil pregr^ oqneiaBjr towards oesrta and disc beyond middle ; a 
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very small triangnlar yellow spot on inner margin at ^ ; an equally small 
rather suhqnadrate yellow spot on inner margin at f , witii a pale yelbw dot 
rather above and beyond its apex ; a very fiiintly perceptible darker trans- 
verse line from costa at to first dorsal spot, sharply angnlated outwards 
beneath costa ; a suffused darker spot in disc above and beyond middle ; a 
small outwardly oUique triangular pale yellow spot on costa at }, some- 
times closely preceded by a Mnt oblique yellowish costal mark ; a very 
small suffused pale yellowish spot on costa before apex ; a dark fuscous dot 
in apex, preceded by a clear white dot; sometimes a white dot on hind- 
margin in upper indentation ; a slender dark fuscous hindmarginal line : 
cilia whitish oebreons, with a dark grey line near base, on indentations 
wholly clear white, a dark grey q)ot at apex, another between indentations, 
a third above anid angle, a fourth on anal angle. Hindwings fuscons-gr^, 
with a very indistinct darker line posteriorly ; a dark fusootu hindmarginal 
line ; cilia grey-whitish, with a grey line near base. 

Very distinct through the dark purplish-fuscous suffosion of the fore- 
wings, causing the discal spot to be obsolete, and throwing the yellow 
marginal spots into sharp relief; the spotted cilia also afford a good 
character. 

Common at Wellington in January amongst scrub, and also at Lake 
Wakatipu ; probably widely distributed. 

2. Dipt, ekrytoehyta, n. sp. 

Male. — lli-12 mm. Head and thorax pale ochreous. Palpi ochreons- 
yellow, with a dark fuscous spot at base and apical half dark frisoous^ in- 
temaUy whitish-oohreons. Antennas whitish-ochreous. Abdomen whitish- 
ochreous-grey. Legs pale whitish-ochreous. Forewings triangular, very 
broad posteriorily, costa very gently arched, apex rounded, hindmargin 
oblique, smuations moderately deep; light yellowish-oehreous, apex and 
hindmargin narrowly suffused with brownish, in one specimen basal half 
wholly suffused irregularly with brownish; a well-defined double dark 
fiisoons transverse line from costa near base to inner matgia befare middle, 
very strongly curved outwards, dentate inwardly a little above inner margin, 
enclosing a pale line becoming almost clear white on inner margin ; an 
oblique dark fusoous mark on costa beyond middle, giving rise to an indis- 
tinctly dentate suffused brown transverse line to middle of inner margin, 
which it hardly reaches ; this line bounds the brown suffusion in the darker 
specimen : on it, rather above middle, is a small transverse ff-shaped spot, 
upper half leadetMuetallio, lower half dear white ; a slender rather irregular 
dark frtsoous tiaaev«rse line from oosta at f to inner margin at upper 
two-thirds very strongly eurved outwards, lower half neiriy fdlowed by a 
efanilar line, diverging a littie on inner maigia ; this line is pveeaded and 
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followed on ooata » pale ydlowieh spot, and the epaoe between it and 
the suffused median line is more distinctly yellow, especially below disoal 
spot ; an oblique pale yellowish mark on costa before apex, terminating in 
a rather metallio white dot; three dender longitndinal leaden-metallio 
streaks extending from diseal spot to hindmargin, lowest one not reaohing 
disoal spot ; a leaden metallio line within the second double tranverse line 
from below nuddle almost to izmer margin ; three small qnadrate black 
spots on hindmargin near together below middle: cilia Tiolet-metallio- 
grey, with a deeper basal line. Hindwings grey, with a dark fuscous 
hindmarginal line : cilia grey>whitish, with an indistinct darker line. 

The smaller species of the genns ; it is a rather brightiy>marked insect, 
with oonsidetable affinity to D. mrieeriptella, bnt daricer, and with the first 
line strongly dentate beneath. 

Two specimens taken at Auckland amongst scrub in January. 

8. Dipt, attroama, n. sp. 

Male, — 18-18 mm. Head white, oohreous-tinged behind. Palpi dark 
fuscous, internally and beneath white; apex of maxillary palpi white. 
Antennm whitish'oobreous. Thorax light ochroous, with a few white scales. 
Abdomen and legs whitish. Forewings triangular, broad, costa almost 
straight, somewhat arched towards apex, apex rounded, hindmargin 
oblique, sinuations moderate; light rather bright oclircons-brown, mixed 
with darker in disc and towards apex ; a small very suffused white spot 
beneath base of costa ; a triangular snow* white blotch in disc towards base, 
itawpex touching base of wing, its sides parallel to costa and inner mar- 
gin, its base resting on first transverse line ; first transverse line slender, 
dark fuBOOus, from costa at | obliquely outwards to upper angle of white 
blotch, thence sharply bent inwards and continued to inner margin at i ; 
a moderately large oblong snow-white dark-margined spot in disc beyond 
middle, parallel to lundmargin, its upper extremity sending a ratiter long 
sharp tooth towards oosta and another towards h ind m a r gin, its lower ex- 
trsiaity sending a third towards anal angle ; second transverse line from | 
of costa to I of inner margin, slender, almost obsolete, followed on costa by 
a ssiAissd white triingnlar spot, beneath which is a small white suffhaion 
on anterior side of line ; a small white spot in apex, and a whitish suffuaion 
hr anal angle ; four patim indistinct leaden-metallic longitudinal lines 
hsiwaen ffisoal spot and hSndmarg^ ; three small sabqnadiate Uaek spots 
tiMir t8|Sith«r on fafodmargin below middle : oilia white, with a 

WaskHteigroy lam. BindwingB dull whitish, slightly gt^^-tinged, with a 
4Mk drqr Und-msigCul line ; eilia whitish, with an indistinot grey line 
Marhaie. 
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Very distinct througli the peculiar three-toothed disoal spot and the 
white Uotoh towards base ; allied to D, UpUMla and D. UwxnoaitthM, and in 
respect of the hindwings intermediate. 

Three specimens taken by Kr. B. W. Fereday at Ohristoborob, Nelsoa, 
and Akaroa respectively, in Jannaty. 

4. Dipt, itpidtUa, Walk. 

{Srmfnr Itpidella, Walk., Brit. Mn*. Cat. Sup{4. ; CranUm praeUU, Paid., IMaa dai 

Novara, PL CXXXm. S6.) 

Male, female. — 10^-204 mm. Hoad, antennaa and thorax pale oofareons. 
Falpi dark fnscoua, at base white beneath. Abdomen whitish-grey-ochrsons. 
Jjcgs whitish-oebreotts. Foi-cwings triangular, broad, costa slightly arched, 
apex rounded, hiudmargin obhqne, sianstioue moderate ; pale yellowirih- 
ochreuus ; costa somewhat suffused with brownish towards base ; a very 
slender sometimes indistinet dark fuscous transverse line firom costa at Jr 
to inner nuu-giu before middle, costal third straight, outwardly oblique, 
thence irregular, rather strongly bent inwards a little above inner margin ; 
a small longitudinally-plaoed semicircular silvery-white spot in disc 
b^ond middle, its anterior angle shortly and narrowly produced up- 
wards; a short linear dark fuscous mark along middle (ff costa; la 
very slender sometimes indistiuot dark fiisoous transverse line from 
costa at to inner margin at f, suddenly bent outwards benesilh 
costa, thence modOrately outwards-curved, lower tiiird sinuate; some- 
times a triangular brown patch on costa immediately beyond first 
transverse line, exteudmg suffuscdly to beneath discal spot ; a small snf- 
fused brown spot on costa a little beyond second transverse line, sometimes 
giving rise to a brown suffusion extending to beneath discal spot where it 
meets the first suffusion, but both these arc sometimes whtdty obs(det4; 
three short linear lonj^tudinal leaden-metslUo streaks crossing second 
transverse line above middle, and three very short dmilar streaks bdow 
middle ; a dark fuscon'i hindmarginal line ; three small roundisfa bladr 
spots cdose together on hindmargin bdow middle : dlia sMuing gsey, with 
a dark mefadlio-grey basal line. Hindwings fusoous-grey, with an indis^ 
tinct darker posterior line, and a dark foseons hiiidmarginal line ; oUia 
gt^ with a faint darker line. 

Most allied to D. laaeoxantka, which it resimUes in the eharaeiUr of the 
diseal spot, but is immediately known by the dnlier gronnd*coloar sard gny 
hindwingi ; in snperfidal oblonring it ie very similar to X>. 
but is considerably larger, and ibe disoal spot ia Wholly djfEwani Xki 
brownish inShsion in this species Is vary vuriable,' as In ekryse- 
ekpfo. 
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I ( 00 k Ibtir tpMiiBans at Dunadis at lii^t in Jaanaxy; Mr. B. W. 
Faraday haa mat with it at Ohriataharoh and Lake Wakatipu in the aame 
month. 

6. Dijft. Itueoaittntha, n. sp. 

FmaU . — 19 mm. Head and thorax light orange-oohreona. Falpi 
oehreona-orange, boae, apex and npper anrfaoe mixed with dark faeooaa. 
Antenme whiiasb-oohreona. Abdomen ochreona-whitidi, poaterioriy anf- 
Cnaed with grey. Lega whitiah'oohreona. Fotewinga triangnlar. very 
broad postaiiorly, ooata very gently arehed. apex ronnded, hindmatgin 
obliqne, ainnationa moderate ; light oehreona-orange, becoming deeper 
orange poaterioriy, eapeeially towarda apex ; tranarerae linea obaqlete, 
aeeond fitintly peroeptible, i^htly darker, ainnate and outwarda-onrved, 
from about | of ooata to f of inner margin ; a oomparatively rather large 
oral anow-whito apot in diao beyond middle, anfhaedly margmed witii dark 
fnacona, anterior extremity produced npwarda into a blunt tooth ; a trana- 
Tcrae eeriea of eig^t very abort alender longitudinal leaden-metallic 
atreaka on aeeond line, aeeond and third from ooata eonaiderably longer 
than the reat: alia oehreona-wbite, wiidi a dark grey apot at apex and 
another at anal angle, and a deep grey braaay-metallie baaal line. 
Hindwinga white, towuda hindmargin fiuntly yellowiBh-tinged ; cilia 
white. 

A vary beantifal and diatinet apedea, reaembling D. UpidMm in the 
character of the dieeal apot, but difbring from all in flje orange forewmga ; 
the clear white hindwinga, and abaoroe of the black hindmarginal apota 
axe alao rdiaUe pdnta; the obaoleaoenoa of tiie tranaverae linea ia pethapa 
not conatant. 

One petlaot epeoimen taken by Mr. B. W. Feteday near Lake Wakatipu 
in Jaanaiy. 

6. Difd, nutdU^tn, Bntl. 

(ArcaMaa BotL, Free. ZooL Soe., IiOBd., 1877, tOl, 11 XTiUT., 11.) 

M 19 aua. AUied to D, amiur^ptMa, but fiorewinga rather brighter ia 
aoloitt, the tniaafeme Baea only kalf aa wide apatt, the ailver diacal apot 
liM oumd and edged eritii brown ; a aetiea of longitudinal diacal ailTer 
linea between the hkdwiaga white.” 

1 eew SnttcK'a type in tite Britiah Mnaeum and noted it aa a diatinet 
epenit8)) but been heen suable to obtain a apeetann fox deaeripticn. The 
abatvt iathe enly deMtiptton Oat Bntler gtyea, <I haTe taken the liberty of 
a H a riHf hie tenninailogy), and t ccmaideir it hardly aoesmte. The trana- 
Wttee Bnea a^pinaented in the dgure aa in their neual poaition, and 
it jwty be «od|aetBi«d that Btttlar haa miatakwi a eentnl nuifoaed line, 
width ii alao wp eace nt ed on doraal half, far one <rf tim uaual two tranaterae 
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liiieB ; the disoal spot ie edged with brown in D. mriteriptOla also, and ia 
not oorrad at all in that speoiee, thoogh the poatwior edge ia ooneave, and 
the anterior aa well ; the aeries of lougitndinal metallio lines is also present 
in D. aurui-ripteUa ; and 1 believe tiie size fi^ven is too large. However, tibe 
white hindwings and the almost wholly leadea*metallio disoal spot eonati- 
tnte in themselves a snffioient distlnotion. 

The spooimen ia stated to be from Dr. Hector’s ooUeetion ; whioh I 
understand to have been mainly taken by Mr. J. D. Enys in tire neighbour^ 
hood of Mount Hntt. 

7. Dipt. auriteripuUa, Walk. 

{Sromene ouriieHpUUa, Walk., Blit. Mas. Cot., 978.) 

Male, female . — 14-15 mm. Head and thorax light yellowiah>oolireoiis. 
Palpi rather long, ochieons>orange, base and apical third dadk fbaoona. 
Antennte whitish-oohteons. Abdomen pale ochreons-grey. Legs ochreons- 
grey'Whitish. Forewings triangnlar, very broad posteriorly, oosta gently 
arched, apex roonded, hindmargin oblique, second sinuation slight : pale 
yellowish-oohreous, deeper ochreons on disc, and towards apex and hind 
margin ; costa dark fuscous towards base ; a slender doable dark firseous 
transverse line from oosta at 4 to middle of inner margin, strong^ and 
regularly curved outwards, inner line obsolete on upper half, diverging 
somewhat on inner margin, enclosing on lower two'thirds a leadenometallio 
line, becoming shining whitish on inner margin ; a very small dark famous 
spot on middle of oosta ; a small elongate transverse spot in diso beyond 
middle, narrowed in middle, upper half leoden-metollio, lower half white; a 
slender double dark fuscous transverse line from oosta at f to inner margin 
a little before anal angle, rather obsolete on diso, upper two-thirds strongly 
outward-curved, lower third sinaato, inoludtd spaoe indistiaotiy shining 
whitish ; two longitudinal leaden-metallio streaks between disoal spot and 
hindmargin, nearly reaching both, a much shorter streak below them, and 
rest of second transverse line spotted with leaden-metallio on interseetion of 
veins ; a leaden-metallio dot in apex ; three small anbquadrate Uaok spots 
near together on hindmargin below middle ; oilia rather dei^ grey, with a 
deep grey brassy-metallio basal line. Hhrdwings gray* Trith a dark grey 
hind-marginal line ; oilia grey. 

Distinguishable from all but D. deryeot^yta by the disoal qpot, whiehhM 
the upper hi^ leaden-metallio and the lower white ; it is a duUnr sad polar 
iaseot than D. e^rymxkyta, without indentation on tile first transveMS line. 
OremAm grattUi, I^., is not a synonym ot this spseies, as stated hyButier, 
but of D. lepidella. 

Sevosl speohiMiis tshsn at WeBingtou sod Fort LytMton in 7snnaiy 
amongst somb. 



I&TBiox * — On Nmc Zealmd Mioro-Lepidoptera* 


17 


8. Dipt, helioetypat n. sp. 

M^U^femats, — 14-16 xmn. Hdad> palpi, and thorax rathor dark greyiidi- 
fhacons mixed with whitiah-ochreouB, palpi white at base beneath. An- 
tennta dark ftiBOociB. Abdomen fusoouH-grey, irroratcd with oohreons 
towards base, apox whitish-oohroous. Legs grey, posterior pair whitish^ 
grey. Forewings triangular, moderate, not very strongly dilated, eosta 
nearly straight, dightly sinuate in middle, apex rounded, iiiudmnjrgin 
oblique, both sinuations slight; very pale whitish -ochreous, almost wholly 
irregularly suffused with ochreous-fuscous, except an ill-defined patch in 
disc before first line, another on costa beyond middle, and a third extoudiug 
along lower two-thirds of hindmargin ; a well-defined slender dark fuscous 
taransverse line from costa at | to inner margin before middle, hardly curved 
outwards, thrioo rathor strongly and irregularly dontato; a second dark 
fuscous transverse line from costa at ] to inner margin a little before anal 
angle, followed by a pale lino of the ground-colour, margined posteriorly by 
the ochreoas-fdsoouB sufPasion, upper half irregularly curved outwards, lower 
half curved inwards, slightly binuate above inner margin ; a small irregularly 
oval clear white spot in disc beyond middle, snffuBodly connected above 
with the pale costal patch ; three small dark ochreons-fusoous spots near 
together on hindmargin below middle : cilia ochroons-gi*ey-whitibh, with a 
fusoous lino near base, and on ill-defined white si)ot in each sinuation. 
Hindwings dark fuscous-grey ; cilia grey- whitish, with a dark grey lino 
near base. 

A very distinct species, not particularly allied to any other, differing 
from all in the dark fiisoous-grey hindwings, and the slightness of both 
hindmarginal ekiaations ; there are no metallio markings. 

Takmi oomflumly Mr, B, W, Fereday, near Lake Wakatipu, in 
danuairy. 

9. Dipt. eUtinap n. sp. 

Ifflffr, fmaU, — 18-14 nun. Head, palpi, and thorax ochreous-grey- 
irregnlaily mixed with dark fuscous. Antennce whitish-grey. 
Abdomen whittsh-^rey, apex more whitish. Xjegs grey- whitish. Forewings 
Mangnlar,. broads ooeka very slightly aridied, apex rounded, hindmargin 
rnttUv itrongly oUique, seoond sinuation slight; oebzeous-gr^whitieh, 
nadier idos^ irKmsted with dark fhseous, and with a dight irregular pale 
yedotridi snttiskiii, otuising a frunt gremiish tinge ; the fasoous irroration 
bl olpaeet wad jdarkest near base, along hindmargin, and on an indistinct 
hseiftdi band ; a dark fSdumotis transverse line from k of costa to f of inner 
tety ilif^tly outwards^^nrved, thrice irregularly dyiiate, preceded 
by an indbttnot phk line ; * a small black linear tranaveKM spot in disc 
itNm and aliiMy beyond ndddki above which is a suffused dark fuscous 
% 
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spot on oosta ; an irregularly dentate dark fuscous transverse line from 
oosta at I to inner margin at followed by a pale linOi suddenly bent oat- 
wards beneath oosta, upper two*thirds rather strongly outwards-oarved ; a 
p.ilo oblique mark on costa before apex, and a pale mark on anal angle ; 
cilia grey*whitish, with two dark fuBOons lines. Hindwings grey, with a dark 
grey hiudmarginal line ; cilia grey-whitish, with a dark grey line towards base. 

Very distinct by its small size, grey colouring, and black linear discal 
spot. 

I met with this species at Dunedin, Wellington, and Cambridge, amongst 
scrub in January. Mr. B. W. Fereday has taken it commonly at Ghrist- 
church at rest on old walls, and has furnished me with the following notes 
on the larva, which he finds in the same position. They are specially 
interesting, as this is the first larva of the genus which has been discovered. 

** The full-grown larva about 9 lines in lengUi, slender, rather flattened, 
wrinkled, of nearly uniform width, much contracted at the segmental 
divisions ; the ground-colour varying from pale stone to ash-oolour ; down 
the middle of the back, on the fifth to the ninth segment inclusive, a series 
of dark purplibh-brown or iuaroou marks, wedge-sbaped, with the point of 
each wedge cleft, and somewhat resembling a W with the internal space 
filled up, and having the base of the wedge abutting on the anterior and 
tlie cleft end on the posterior extremity of the segment ; a oream-ooloured 
tubercular dot at the point of the cleft, and on the base of each dark mark 
a pair of similar but rather smaller dots ; head dark, with a pale longi- 
tudinal stripe. 

Feeds on moss on damp walls ; when at rest lies stretched out flat on 
the moss, and entirely exposed ; forms in the moss a ooooon covered with 
dust and moss, hardly distinguishable,” 

Craubus, F. 

Antennas of male finely oiUated, rarely pectinated (not in New Zealand 
species). Labial palpi very long, attenuated. Forewings with 12 veins 
(rarely 11 through obsolescence of vdn 9), 8 and 9 stalked, rising out of 7 
(rarely 6 also rising out of 7). Hindwings with 6 veins, 4 and 5 usually 
stalked or from a point, 6 approximated at base to 7, 7 and 8 stalked, cell 
open. 

Dietinguisbed from all the other New Zealand genera of the family by 
the origin of the stalk of 8 and 9 out of 7, the close basal approximatbn of 
8 and 7*^in the hindwings, and ibe open cell. The genus is a very large 
one, being plentifully r^esented all ov^ the world except in Anstralia, 
where it is almost absent. The larva feed amongst the roots of grass, Md 
the perfect insects frequent dry grassy situations, and when met with are 
often very abundant 
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1 am acqoainted with seventedn New Zealand epeoies, which may be 
thus aeparated 

I. Forewingi with a iaiarplj*de6ned white longitadinal atxeak fcom baee to hindmargln. 

A« Streak above middle ; coital area dark fmooua 12. flexvoielUu. 

B. n central; ooetal not darker than gronnd-ooloar 

1. Forewiuga blotcdied with dark foiooiM • . 2. eormptus, 

2. tf ncrt blotched 

a. Bindwingi dark fniooos •• .* .. ..1. trthmelUw, 

b. ,1 light grey or whitish 

* Head light oehreoua 

i Hlndmargin doited with black 6. haphtomui, 

1 1 n not dotte<l H. MimpUx, 

•• Head white 

t Cilia gr^ barred with white 11. vituUm, 

ft „ wholly white or whitish 

i. Costa with a ratlicr broad wliite streak through- 

out ,9. iiriellw. 

ii. H „ a slender white streak throughout . . 7. caUirrhotU, 

iii. „ ,, a slender white streak from near bawi, 

posteiiorly dilated 5. diereneUut, 

iv. ,, a curved white streak from before 

middle to before apex . • . . 10. npUeUut. 

II. Forewings with no well-defined white longitudinal atreak reaching 

hindmargln. 

A. With two slender longitudinal ferruginous streaks . . 17. xanthogrammm. 

B. Without ferruginous streaks 

1. With a bladkisb or dark fuscous streak from base 

a* Forswings pale oohreons or whitish 8. ramoieUu$» 

b. M grey 

* White basal streak hooked downwards in middle of 

disc «• «. 16» harpophoTW* 

** White baeal streak stralc^t beneath 16. Btrigeem. 

2. Without blackish bitsl streak 

a. Forewingi whitish with a pale oohreous submedian streak 4. ategueHpeimU, 

b. ,• gieyleh .. «. .. 14. cycfopicut. 

0 ^ «, • br^Hplidh with white and dark foseoni mark- 
ings • . .. •• •• .,18. tukuofts. 

1. O, aihoniUuif n, sp. 

mm. Head, palpi, and thorax deep oohreons-brown, 
ehooldisra with a finall yoUGwish'^white spot ; palpi rather short, beneath 
oehreotis«iriiiie towards base. Antennm dark fasoous. Abdomen dark 
fasootts, graduiUy siiAiBed with pale oohreons posteriorly. Anterior and 
witik Itgs kA fiisoons ; posterior legs whirish-oohreons, apex of tarsi 
iaftiseated. Vomnn$$ diort, moderately broad, costa inmost straight, apex 
abnMrt aenle, hindmargln very slighUy sinuate, nearly straight, moderately 
obU^ne ; ralhsr bright deep odbreous^brown; costal edge namwly ochreong- 
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wlutiah. beooming gradually more oofaiuouB tourards base ; umer maggiaal 
edge sometimes very narrowly oohreons-whitish ; a straight modenitd.y 
broad eeniral longitudinal ochroons'White streak from base to bindmargiB, 
attenuated on basal third and before hindmargin, more or less distinotly 
margined with dark fuscous: cilia pale wbitish-ochreous, on basal third light 
grey, with a distinct ochroous^whito spot on oontral streak. Kndwings dark 
fnsoons ; cilia oohroous-wliite or whitish-oohreous, with n grey basal line. 

Easily distinguished from all the other New Zealand speoies by the 
nearly nniform dark fnsoous hindwings with whitish>ochreous dlia. In 
form and general ofaaracteriutios it is closely allied to C. eorruptm, but 
differs widely in the deep oohreons-brown colouring, and the absonoe of the 
dark fnsoons blotches. These two species are sharter*wiiigod, more stoutly 
built, and more densely scaled than usual, but the venation is typical. 

A mountain species ; taken commonly by Mr. B. W. Fereday about 
Porter's Pass and Mount Hutt in January. 

2. CV. eomptut. Butt. 

{HypoehalHa eormpta, Bath, Froo. Zool. Hoc Iiond., 1877, 80(1, PI. XTiTTT., 9.) 

Male. — lfl-19 mm. Head dark fasoons, &oe and back of crown 
ochreous-whitisb. Palpi moderate, dark fuscous mixed with greyish> 
odireous, beneath whitish towards base. Antenaie dark fhscous. Thorax 
dark fuscous, mdes more oohreous-ftiscous, shouldws with a few oohreous< 
whitish scaleB. Abdomen dark fuscous, suffhsed with pale grqrisb<-ocibreons 
posteriorly. Legs whitish-ochreous, anterior and middle pair suffused with 
greyish'fuBoons. Forewing short, moderately broad, costa almost straight, 
slightly sinuate in middle, apex almost acute, hindmargin very slightly 
rounded, rather strongly oblique; ochreous-brown ; extreme costal edge 
snfiusedly oobroous-whitish, towards base and apex dark fasoons ; a slender 
very ill-defined white streak bmieath costa frmn middle to apex; inner 
margin rather narrowly suffused with dnll oehreous-grey-whitiah, towards 
base very narrowly mid margined above by a short dork fiiseone stnak ; a 
straight rather narrow central longHudiaal white stijipk from base to hmd* 
margin, considerably attenuated towards botti ends, lower edge indented 
beyond middle ; a broad dark fosoous streak along each margin of oeniral 
streak from near base to middle, attenuated anteriorly; a dark fioscoos 
blotch on eadi margin of ooitntt streak about extending above to the 
Buboostai white streak, and beneath to ttie dorsal whitish sufBukn; a 
rather ngrrow dark faseons band along IdadmatglB, intem^ted by oenttg) 
streak, dilated towards costa : oOia grey, tips paler, with a rather darker 
grey basal line, on upper lialf of hhidmangbi tnoM or loss soglad with 
ochreone-white. Hindwings fruooos-gtey, with a ainow dark fhiootta 
tandnuaginal band i odia grey-whitish, with a gersy basal line. 
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Vexy distinct through the combination of tbo dark fuscous blotches and 
white median streak. It has not the slightest affinity to Hypoehailcia^ which 
bdongs to another family. 

Taken commonly by Mr. B. W. Fereday on Mount Hutt in January. 
Butler's note would givo the erroneous idea that the species was generally 
common. His figure is not good. 

8. Or. ramoBellta, Dbld. 

{Cramhm ramo$elhi»t I>1>ld.» Dieff. Kew Zesl.i Vol. IL» S88 ; CramhuM nmgofui, Feld., Beise 
der Korara, FL OXXXVIL, 96.) 

M4de^ fmaJU. — ^28-27 mm. Head white, with an oohreous-brown spot 
bdiind eye. Marillary palpi white, at base ochreous-brown. Labial palpi 
long, white^ externally and towards apex beneath ochreous-brown. Antennie 
dark fuscous. Thorax brownish-oobreous, with a broad central longitudinal 
white stripe. Abdomen whitish-oohreous. Logs whitish-ochreous, anterior 
and middle pair brownish-tinged. Forewings elongate, moderately broad, 
in female rather narrower, costa moderately arched, apex acute, hitid 
margin strongly sinuate, rather strongly oblique ; pale brownish-oobreous, 
more ochreoua«brown towards base ; a very slender white line immediately 
beneath costa firom base to middle, sometimos obsolete ; an ilLdefiued 
white central longitudinal streak from base to hiudmargin, attenuated 
towards base, lower margin indented beyond middle, basal two4hirds 
margined beneath by a suffused dark fuscous streak, upper margin often 
suffused into groundcolour; between this streak and costa on posterior half 
of wing the veins are suffnsedly marked with white, and sometimes whole 
eostal half of wing suffused with white except margins ; a broad ill-defined 
white or whitish suffusion along inner margin ; in female sometimes whole 
whig suffiuied with whitish, except the dark fuscous submedian streak ; two 
transverse series of dark fuscous dots, acutely angulated outwards above 
middle, interseoting msdiau streak, often obsolete, first firom middle of costa 
to belotr middle of imedian streidc, not reaching inner margin, second firom 
eosta at } to before anal angle, rather sinuate beneath ; a biudmarginal 
fow of dark fusoous dots : cilia whitish^^grey, slightly shining, with a darker 
drihreou8*grey line near base. Hindwiags grey-whitish or whitish^grey, 
towards hiadriattjii^ and especially apex darker grey; cilia whitish or 
sriiitiihHtohreaus, with a very faint darker line near base. 

The dmik fimeous submedian streak, together with toe odbreous or 
Whitoto groand^oolour, suficiently dfotinguishes this species firom all others; 

depth of colouring, in toe extent of toe 
rihttish sa ffiss i ott, and the distinctneis of toe transverse series of dots. In 
deiamd nmahern speatmens seem to be smaller, darker, and more distinct^ 
atotofd toM stoitoeni. 
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A very common and generally distributed species ; taken at Hamilton, 
Wellington, Nelson, Mount Ilutt, Akaroa, Christchurch, and Dunedin; 
probably universally common ; in December, January, February, and April. 

Doubleday’s description is very clear and unmistakeable. Zeller, not 
being aware of this description, later described a totally different species of 
the genus from Europe under the same name, which cannot stand, 

4, 6V. aiujmtipmnis^ Z. 

{Chilo anffUMtipeunis^ 2., Hor. Rorh, 1877, 15, PI. I., 8 ; Chile IfueanialU^ But!., Proc. 

Zoo]. Boo. Lood.. 1877, 401.) 

Male, femaU, — 20-44 mm. Head white, sides of crown pale brownish- 
oclireous. Maxillary palpi white, towards base light brownish -ochreous. 
Labial palpi very long, white, extomally light brownish -ochreons. Antenna) 
whitish-fuscous. Thorax pale brownish -ochreous, with a broad white central 
longitudinal stripe, and margins of shoulders very narrowly white. Abdomen 
and legs ochreous-wbitish. Forewings elongate, narrow, in female very 
narrow, not dilated posteriorily, costa in male moderately, in female slightly 
arched, apex in male very strongly, in female moderately produced, acute, 
hindmargin sinuate, very oblique; very pole dull ochreous; all veins on 
upper half of wing broadly suffused with white, nearly confluent, so that 
the wliole costal half appears whitish ; a rather broad white streak along 
inner margin from base to anal angle, suffusedly margined above at base 
with dark fuscous, and bordered on inner marginal edge by a slender fus- 
cous streak hrom ^ to anal angle, strongest in middle : cilia whito. Hind- 
wings white, sometimes slightly ochreous-iinged ; cilia white, 

Yeiy distinct by its large size, narrow forewings, produced apex, and the 
white suffusion of the forewings leaving only a narrow longitudinal sub- 
median band of the ochreous ground-colour. Zeller is certainly wrong in 
referring thi^ species to Ckilo on siiperficial grounds, since in venation it 
is a true Cranthiu, and its peculiarities of appearance are only exaggerations 
of essentially similar pomts in C, rammelluB^ which is its nearest ally. 

Not uncommon in the neighbourhood of Ohristchurch in December, 
January, atid March, frequenting undoubtedly the toi-grass (Arundo cofi* 
npicua). 

Zeller’s name has the priority, having been published 1st April, 1677, 
whilst Butler’s does not appear to have been read until Ist May in the same 
year. 

B. Or* diersnsUtiSf a. sp. 

mm. Head white, sides of oorown and anterior 
maigiu of eyes bnt>wiu8h-oehreons. Maxiliaiy palpi white, towards base 
oehreous-fuscous. Labial palpi moderately long, rather dark oohreous- 
fuscous, white internally and beneath at base. Antennie dark fuscous. 
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Thorax ochreous-browu, with a Biiffused white ceutral longitudinal stripe. 
Abdomen pale wlutish-ochroous. Anterior and middle legs dark ochreous- 
fuBCOUB ; posterior logs oohreous-wliitish. Forowiugs moderate, posteriorly 
dilated, costa very slightly arched, somewhat sinuate before middle, apex 
almost rectangular, hindmargin rather oblique, very faintly sinuate ; rather 
light greyish-ochreous-brown, with a marked brassy-yello'wish reflection; 
extreme costal edge very narrowly white throughout except at base, dilating 
into a broader ill-definod white suffusion at about i ; a rather narrow fcharplj’- 
defined white central longitudinal streak from base to hindmargin, ratlier 
attenuated towards base, very slightly curved nooi- hindmargin, lower edge 
very indistinctly split a little before hindmargin ; hindmarginal edge 
generally very narrowly white between central streak and costa ; inner 
margin very narrowly and indistinctly suffused with whitish tliroughout 
more or less of its length : cilia whitish, base clear white. Hindwiugs pale 
whitish-fuscous-grey, hindmargin ochreous-tingod ; cilia whitish. 

Most allied to 0. vittelluB and simplex^ resembling them in fonn of 
wing ; from the former it differs by the costal edge being white nearly 
tliroughout, more brassy tint, larger size, and absence of distinct blackish 
hind-marginal dots, as well as by the wliitish cilia ; from tlie latter by the 
much darker colouring, more shaqily-defluod white markings, and absence 
of white suffusion on vciiih. 

Taken plentifully by Mr. R. W. Fereday on Mount Hutt in January. 

0. (V. haplotahtiMf n, sp. 

MaU^ female, — 29-88 mm. Ueod light browlii^h-ochrcolls, with a 
naiTow ill-defined whitish longitudinal stripe on each side above eyes, 
meeting above palpi. Maxillaiy^ brownish-ochreous, apex w'hitish. 

Labial palpi moderate, brownish-ochreous, iiitornally and at base beneath 
white. Autoiina) dark fuscous. Thorax light brownish-ochreous. Abdo- 
men pale ochreous. Anterior and middle logs greyish-fuscous ; posterior 
legs grey-whitish. Forewings rather narrow, posteriorly dilated, costa at 
first very gently arched, more strongly on posterior half, fouitly sinuate in 
middle, apex nearly rectangular, hindmargin moderately oblique, rather 
strongly rounded ; gi'eyish-ochroous, somewhat deeper on disc, wntli a slight 
brassy tinge ; extreme costal edge very slenderly white from near base to 
apex ; a very slender white line close beneath costa from base, merged in 
costal edge before middle; three or four slender indistinct short white 
streaks on veins towards posterior half of costa and apex ; a narrow tolerably 
weU'^defined central longitudinal white streak from base to hindmargin, very 
slightly sinuate in middle and very slightly curved posteriorly, attenuated 
towards base ; seven minute Uaok dots on hindmargin : cilia whitish-grey. 
Hindwings pale grey» somewhat darker towards hindmoigin ; cilia whitish. 
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This Bpeoies and i\ caUirrhom differ Homewhat in form of wing from 
those most nearly allied to them, the forewings being somewhat less dilated 
and tlie hiudmargiu less perceptibly sinuate and more strongly rounded. 
(\ haplotomua differs from ail its nearest al]i()8 in the abHonoe of the broad 
white thoracic stripe (only in the much paler 0. simplex is this ocoasionally 
obsolete), and in the presence of a complete hindmarginal row of minute, 
black dots. 

Several specimens taken by Mr. B. W. Feroday near Lake Wakatipu in 
January. 

7. Cr, callirrhons^ n. sp. 

Male. — 24-27 mm. Head white, with a pale brownish longitudinal 
spot on face, and posterior margin of eyes oohreous-brown. Maxillary 
palpi white, towards base externally oohreous>brown. Labial palpi long, 
white, externally ochreous-brown. Anteniifo dark fuscous. Thorax brown* 
ish-ochreous, a broad central longitudinal stripe and margins of shoulders 
white. Abdomen uehreous-whitish, more oohreous towards base. Anterior 
and middle logs greyibh*fuHcous, posterior legs white. Forewings moderate 
or rather narrow, co^tta at lirst very gently arched, more strongly on pos* 
terior half, distinctly simiato in middle, apex nearly rectangular, hind 
margin moderately oblique, slightly sinuate below apex, strongly rounded 
beneath ; groyish*oehroous, rather deeper on disc, with a more or less 
distinct brassy-yellowish tinge ; a slender white streak along costa through* 
out ; veins on posterior two-thirds of wing above median streak indicated 
by slender white lines, partially suffused and oonlluent on costa about j ; 
a slender almost straight central longitudinal white streak from base to 
hindmargin, slightly sinuate in middle ; sometimes a slender white streak 
along vein 2 towards hindmargin ; a nan*ow white streak, very slender at 
oxti'emitios, along inner margin fiom base, leaving inner margin at about { 
and oontinued very near it to anal angle, posteriorly suffused : cilia shining 
whitish. Hindwings whitish-grey, somewhat darker posteriorly, hindmar* 
gin slightly oebroous-tinged ; cilia white. 

Distinguished from all its allies by the distinctness of the sleudor white 
streaks on tlio veins ; from C. haplotomus, which it most nearly resembles, 
also by the smaller size, and broad white stripe on thorax. 

I have met with this elegant species only on sandhills near Christchurch; 
in February and March ; Mr. B. W. Fereday has taken it, with other 
species usually L'oqaenting coast sandbillB, at Lake Guyon. 

8. Or. dmpleXf Butl. 

{CMlo simpleXi Butt., Proo. Zool. 8oo, hood., 1877, 400, PL XLItl., 18.) 

mm. Head pale oohreous, anterior margin of eyes 
and a spot on exown more or less whitish. Maxillary palpi white, towards 
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liMe extemally browniBh - oohreouH. Labial palpi long, whito, externally 
greyieh'oohreons, more fuscous towards apox. Antennas dark fuscoas. 
Thorax light oohreouB, with a more or less distinct suffiisod white central 
longitudinal stripe, sometimoH obsolete. Abdomen ochreous- whitish, more 
oobreous towards base, apex white. Anterior and middle legs whitish- 
oohreous, suifased beneath with dark fusoous ; posterior legs whitish. 
ForewingH moderate, in female narrow, costa moderately arched, loss 
strongly in female, slightly sinuate in middle, apex acute, in female 
ratlier produced, hiudmargin rather strongly oblique, slightly rounded ; 
pale ochroous ; a very slender white streak from base close beneath costa to 
apex, on posterior half broader and more suffused, in female broader and 
extending to costa ; veins towards liindmargin between median streak and 
costa more or less suffused with white, more strongly in female ; a rather 
nai'row central longitudinal white sti'eak from base to hiudmargin, ratlioj* 
attenuated towoixls base, very slightly curved towards hindmargin ; some- 
times a slender white streak along vein 1 towards anal angle ; in female, 
veins somowliat suffused with white towards hiudmargin beneath median 
streak; a very slender white streak along inner margin from base to beyond 
middle, posteriorly suffused : cilia shining white. Illndwings very pole 
whitish-grey, in female white, hiudmargin faintly ochreous-tinged ; cilia 
white. 

Differs from all the allied species by the* clear pale oohreous ground- 
colour ; the white markings (except the central streak) are more suffused, 
the cilia clear white, and the hind wings xu\ler, being quite white in female. 
In this and the allied species the central streak appears dark-margiuod 
in part, but the effect is illusory, and due to the presence of deep 
folds. 

Very common round Christchurch in November, December, Pebruary 
and March, seemingly attached to the insBook-grass. 

^ 9. CV. driellue^ n. sp. 

FmaU* — 26-80 mm. Head white, sides of crown dark brown. Maxillary 
palpi white, towards base externally brown. Labid piJpi moderate, white, 
externally brown. Antenoie dark fuscous. Thorax dark ochroous-brown, 
on sides posteriorly paler and whitish-tinged, with a broad white central 
longitudinal stripe. Abdomen ochreous-wbitish. Anterior and middle legs 
whitish^oohreons, beneath suffused with dark foscous ; posterior legs whitish. 
Forewings moderate, somewhat dilated, costa moderately arched, apox acute, 
hindmargin nearly straight, moderately oblique; dark brown, becoming 
oohreous towards the inner and hindmargins ; a narrow silvery- white costal 
streak ttom base to apex, attenuated on basal half, posteriorly suffused, 
extMne costal edge sometimes brown about | ; a moderate nearly straight 
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central longitudinal Bilvery-white streak iErom base to hindmargin, rather 
narrower towards base, lower edge slightly indented beyond middle ; faint 
indications of whitish lines on veins towards hindmargin ; a whitish suffu- 
sion along inner margin fronr base to anal angle, vory narrow at base, 
posteriorly indistinct or obsolete; cilia white. Hindwings whitish-grey, 
towards apex and hindmargin fuscous-grey ; cilia white. 

A distinct species, immediately known by the dark brown ground-colour, 
and narrow silvery-white costal streak extending from base to apex. It is 
perhaps this species which Butler speaks of (Proo. Zool. Boo. Lond., 1877, 
400) as lativittalu, Walk.; the true IntivittalU (which is a species of Thina- 
Botia, and most certainly does not occur in New Zealand) is superficially 
somewhat similar, but has the thorax wholly brown, and many other points 
of distinction. 

Two specimens taken in a swamp near Hamilton in January. 

10. Cr, apiceUiiSf Z. 

{Crantbm apic^Hu*^ Z., Mon. Or., 81.) 

Male, — 24-25 min. Head snow- white, sides of crown oolireous-brown. 
Maxillary palpi white, towards base externally roddish-ochreous-brown. 
Labial palpi modemte, white, externally roddish-ochreous-brown. Antennae 
dark fuscous. Thorax ochreous-brown, posteriorly on sides paler and 
whitish- tinged, with a broad central longitudinal white stripe. Abdomen 
whitish -ochreous. Legs whitish-ochroous, suffused with dark fuscous 

beneath. Forewings moderate, posteriorly dilated, costa gently-arched, 
apex rounded-acute, hindmargin rather oblique, distinctly sinuate; red- 
dish-oohreouH-brown, much ligliter towards inner margin ; a slightly curved 
narrow white streak from costa before middle to costa a little before apex, 
enclosing a slender brownish-ochreous costal streak; a small triangular 
white spot on hindmargm above median streak ; a moderate central longi- 
tudinal snow-white streak from base to hindmargin, rather attenuated at 
base, slightly sinuate in middle, and very slightly curved towards^ hind 
margin, lower edge somewhat irregular beyond middle ; a whitish suffusion 
along inner margin from base to beyond middle, very narrow at base, pos- 
teriorly indistinct; three elongate ill-defined black dots on hindmargin 
beneath median streak ; a fuscous hind-marginal line, bordering the white 
markings : cilia shining grey-whitish, at base white. Hindwings fuscous- 
grey, towards base suffused with whitish-oohreous ; cilia whitish-oohreous, 
A handsome species, very distinct by the peculiar form of the costal 
streak, and the sharply-defined small white triangular spot on hind- 
margin. 

Ooours at Hamilton, Christohurcb, and at the foot of Mount Hutt, 
frequenting swampy places in January* 
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11. Cr. vUteUtm, Dbld. 

{Orambun vittellui, Dbld., Dieff. New Zeal., Vol. 11., SBO ; Crambut nexalU, Walk., Brit, 
Mob. Cat., 17H ; Crambw traiueutaltg^ ibid., 178 ; Qraimbuii $uhUeellu8, Z., Mon. Cr., 
81; Crambiui hUectellui^ ibid., 82; Crambun incrauatelluni ibid., 82; Crnmbu$ 
vapidw, Bntl., Proo. Zool. Hoo. Lond., 1H77, 899.) 

iMalet female. — 20-25 mm. Head white, a epot on face and posterior 
margins of eyes very pale greyish-ochrooiifl. Maxillary palpi white, towards 
base externally greyisb-oohreous. Labial palpi moderately long, white, 
externally greyish -oohreouH or brownish*ochreou8. Antenna? dark fusoons. 
Thorax white, more or less ochreoiis on sides. Abdomen ochreous- whitish, 
more ochreous towards base. Legs whitish, beneath suifasod with dark 
fuscous. Forewings moderate, in female rather narrow, costa gently 
arched, apex rounded^acute, hiiidmargin neaily straight or very slightly 
sinuate, moderately oblique ; greyish-ochroous or brown, darkest on costal 
half; sometimes irrorated with whitish scales towards inner margin and 
posterior half of costa ; often a more or less distinct suffused white streak 
extending along more or less of posterior half of costa, broadest at t ; a 
moderate nearly straiglit central longitudinal white streak, rather attenuated 
at base, extending to hindmargin, somotimes attenuated posteriorly, 
margins often irregular on posterior half, somotimes suffusedly margined 
with dark fuscous on basal half beneath and on posterior half above, often 
irregularly interrupted by the transverse linos ; extremity of median streak 
produced upwards into a narrow white projection along hindmargin nearly 
to apex ; sometimes two transverse darker lines or series of spots, more or 
less distinctly cutting median streak, first from middle of costa to ^ of 
inner margin, very acutely angulated above streak, second from ^ of costa 
to before anal angle, less acutely angulated ; inner margin sometimes white 
towards base ; three or four tolerably distinct black dots on hindmargin 
below middle ; a tolerably distinct slender dark fuscous hindmarginal line : 
cilia shining-grey or whitish-grey, wiUi a somewhat darker basal line, three 
or four slender white bars on upper half, sometimes oonfluent at base, and 
another above anal angle. Hindwings whitish^fuscous-grey, paler towards 
base, darker at apex ; cilia oebreous-grey-whitish. 

This very common and very variable species, which may be regarded as 
the type of the New Zealand representatives of the genus, may in all its 
forms be sufficiently well distinguished from those with which it is most 
likely to be oonfused, by the white bars of the cilia, and the blaok hind 
marginal dots below median streak. It most approaches C. dicrenellus and 
C, Jlemu)$ellu9t differing farther from the former in the white costal suffusion 
not extending towards base, and from the latter in the central position of 
the white streak, and the paler costal area. 
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Ooonrs at Ebmilton, Cambridge, Okristoliuroh, Ashborton, and at the 
foot of Mount Hutt, from January to March, generally in abundance ; it ie 
probably universally distriljutod. 

Prof. Zollor kindly forwarded to mo his unpublished figures of the 
specimens from which his descriptions quoted above were taken, enabling 
me to decide that they were all truly referable to varieties of this 
species. 

12. (Jr* fiexuo$ellu8y Dbld. 

(Cramhua JUguoaellua, Dbld., Dieff. Kew Zoaiaud, Vol. 11., 369 ; Feld., Beise der Novara, 

PI. OXXXVU., 82.) 

Malfy Female, — 20-24 mm. Head and palpi rather dark ochreous* 
fuscous; labial palpi moderate, white beneath. Antenna fuscous-grey. 
Thorax ochreous grey or light greyish-fuscous. Abdomen whitish-grey- 
oohreous. Legs whitish-ochreous, more or less wholly suffused with dark 
fuscous. Forewiugs moderate, somewhat dilated posteriorly, costa gently 
arched, very slightly sinuate in middle, apex obtuse, hindmargin little 
oblique, slightly sinuate ; rather light greyish-fuscous, sprinkled with dark 
fuscous, costal space above white streak dark fuscous; a well-defined 
straight moderately broad longitudinal white streak above middle from base 
to liiudmargiu immediately beneath apex, upper edge very near costa on 
basal |, tlience twice sinuate to apex, lower edge twice irregularly dentate 
beyond middle ; an indistinct dark spot on lower edge before middle, and a 
dark fuscous spot in first indentation, indicating first transverse line; 
second transverse lino tolerably distinct, dark fuscous, closely but indistinctly 
dentate, from costa at j to inner margin at f , angulated outwards on lower 
edge of white sti'cak, obsolete on costa, where it is often followed by a 
suffused ochreous mark ; a slender dark fusoous hmilmArg ing ) line ; three 
or four minute black dots on hindmargin below xniddle ; cilia shining-grey,* 
with a dark-grey line near base, and a white basal line on upper half, pro- 
duced into a white bar at apex. Hindwiugs dull whitish-ochreouB, apex 
fuscous-grey, hindmargin more or loss suffused with light fasoous-grey; 
cilia whitish-ochroous, with two faint grey Unes. 

Yoxy distinct by the ochreous-fusoous head and palpi, the position of the 
white streak above middle, and the dark fuscous costal space. 

Occurs at Hamilton, Wellington, Christchurch, Dunedin, and probably 
everywhere, abundantly from December to April. 

18. Or* tukualisy Feld. 

(Creumbm tkhmlUy Feld., Beise der Novara, PI. OXXXVII., 18 ; CraiOma mdgarUy Ball., 
Pioo. Zool. Soo. Loud., 1877, 400, PI. XLIU., 7.) 

Male, /emaZe.-— 20-25 mm. Head brownish-oehreous or fuscous. Palpi 
greyish fuscous or dark fuscous, labial palpi moderate, beneath whitish. 
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Antenxud fasoons-grey* Thorax groyish-fdacotiB, Abdomen whitish-oohre- 
ons. Legs 'wbitiBh-ochreons, anterior and middle pair Buflfnsed with groyish- 
fhsoous. Forewings moderate, somewhat dilated posteriorly, costa moderately 
arched, hardly sinuate, apex roundod-acntc, hindmargin oblKpie, straight or 
slightly sinuate ; rather light ochroons-grey-brown, costal half suffused with 
dark fuscous ; more or less irregularly irrorated with white on costal half, 
and towards base *and hindmargin ; a narrow irregular suffused white 
streak above middle from base to disc before middle, posteriorly obliquely 
truncate, sometimes almost interrupted at i ; a rather broad irregular suf- 
fused often nearly obsoleio white transverse lino from middle of costa to 
before middle of inner margin, passing through extremity of streak from 
base ; an elongate-oval longitudinal white spot in middle of disc, almost 
connected with basal streak ; above and rather beyond this the obsoloscenoe 
of the white irroratiou causes a dark blotch on costa ; a broad suffused 
white closely dentate transverse line from costa at 3 to inner margin at 
anteriorly finely edged with dark fuBoou8« somewhat bent inwards beneath 
costa and angulatod outwards above middle ; a suffused white somewhat 
triangular blotch on hindmargin immediately beneath apex, margined 
above by a dark spot, and suffusodly and indistinctly produced downwards 
towards anal angle; lower veins towards hindmoigin indistinctly dork 
fuscous ; four minute black dots on lower part of hindmargin ; a slender 
dark fuscous hindmarginal line : cilia whitisli-grey, somewhat mixed or 
very indistinotly barred with white, with a slender whit6 basal line on upper 
half, produced into an apical bar. Hindwings wbitish-grey-oohreous, bind 
margin narrowly suffused with light fuscous-grey ; cilia whitish-oohreous, 
with a faint grey line near base. 

Allied to O', ftemmellm, but differing widely in the white irroration and 
transverse lines, and tiio absence of a complete white longitudinal streak. 

Common on the hills near Ghristohurcb ; also taken at Wellington, 
on the Kaikouxa range, and in the Bakaia district; in February and 
March, 

Felder’s and Butler’s figures are about equally poor, but can hardly 
refor to any other insect, 

14, O. eyelopiou$f n. sp. 

Mab, /sNtab,-— 20-26 mm. Head, palpi, and thorax whitish, coarsely 
irrorated with fusoous-grey ; labial palpi long. Antennas dark fuscous. 
Abdomen whitish-oehreous. Legs dark grey, middle tibiaa with some 
white soahn and a white apical ring, posterior tibias white with a few grey 
scales, middle and posterior tarsi with white rings at apex of joints. Fore* 
Witige rather narrow, more or less distinctly dilated posteriorly, costa gently 
arohedi apex almost acute, hindmargin gently rounded, rather strongly 
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obliqne; vhiie, oioHoly and finely irrorated with dark grey; generally a 
slight brownish or oehreons tinge along basal two-thirds of oosta, soine- 
times extonding over whole wing; sometimes a dark grey snffasion on 
middle of oosta ; a small dark fnsoous elongate mark on inner margin olose 
to base; a doable indistinct dentate dark grey line from oosta before middle 
to inner margin at f , often wholly absent or obsolete ; a dark grey oirenlar 
ring in disc slightly beyond middle, in centre of which is a dark grey 
elongate dot, both often absent, or the dot only visible ; a doable often well- 
defined dentate dark grey line from oosta at 4 to inner margin before anal 
angle, shortly angnlated inwards immediately beneath oosta, and outwards 
above middle, often wholly absent ; a dark fusoons hindmarginal line ; a 
row of from six to eight small black dots on hindmargin : cilia light shining- 
grey, more or less distinctly narrowly barred with white, with a darker grey 
line near base, and extreme base white. Hindwings oebreons-grey-whituh, 
hindmargin narrowly safihsed witli light fusoons-groy ; cilia oehreons- 
whitish. 

Very variable, bnt very distinct by the narrow wings, grey colonring, 
and entire absence of white markings or longitudinal streak. 

Abundant on the hills round Ohristohuroh in March ; I have also seen 
specimens from Lake Gnyon, which were somewhat larger, with tiie dark 
markings more intense. 

15. Cr, harpopkorut, n. sp. 

Male. — 26-27 mm. Head whitish, with a faint oehreons spot in middle 
of frase, and posterior margin of eyes greyish-oobreons. Maxillary pal]^ 
white, towards base externally dark fuscous mixed with oehreons. Ijafaial 
palpi moderate, fasoous-grey, internally and at base beneath snow-white. 
Antennas dark fhsoons. Thorax grey, with a whitish apot in midctle of 
anterior matgin. Abdomen grey-whitisb, posteriorly snffiised with pale 
oehreons. Legs light fruoons-gtey, posterior pair more whitish. Pore- 
wings ratiwr narrow, posteriorly dila^, oosta alig^tiy rinnate-in middle, 
gently arched poaterioriy, i^ex ronnded, hindmargin moderatdiy oUiqne, 
ronnded ; grey, very alij^tly brownish-tinged ; a slender ill-defined eentral 
streak of white aoalea from base to beyond middle of diao, its extremity bent 
downwards and then sharply turned inwards to fbrm a strong hook ; upper 
edge of this streak margined by a very dander dark grey line, fiarming an 
abrupt epot on extremity, lower edge margined by a dark fhaoDns-gvsy 
streak, filling up the hook ; a dender ill-daftned ainnate longitndinal atraafc 
of white aoalea in (Use from 4 to f, its anterior extrarntty Mating tm npper 
margin of basal streak, ite lower edge broadly and anffna^y margined with 
dark friaeons-grey until it tondhea basal stradc, ite ippar e^ marked with 
a dark friseoM dot before extremity, sunonaded with a fow whHteb aealM ; 
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* truiBT«ne aeries of toleralily distinot elongate dark faaooua dots orossing 
wing firom } of oosta to inner margiu Itefore anal angle, strongly angalated 
outwards in xoiddle; mns posteriorly indistinctly nuurked with lines of 
whitish scales ; a veiy fine dark grey hinduargiual line : cilia grey, indis- 
tinctly barred with whitish, and with extreme base whitish. Hindwings 
grey-whitish ; oiha whitish, with a faint grey line. 

Easily known from (7. etrigonu by the hook on the lower margin of the 
central streak, and the mneh narrower forewinga. 

Mr. B. W. Fereday took several specimens near Lake Wakatipu in 
Jannaty. 

16. Cr, etrigotut, Bntl. 

{Aphomia utrigota, Batl., Proe. Zool. Boo. Lond., 1877, 896, PI. XLIU., 10.) 

Male. — 27-80 mm. Head, palpi, and thorax light greyish-oohreons, 
thorax sometimes mixed with blaokish-fasoons ; anterior margin of eyes 
very slenderly whitish; labial palpi moderately long, mixed with dark 
fosoons externally, beneath whitish at base. Antennie fnscous-grey. 
Abdomen ochreous-whitish, apex more oebreous. Legs ochreons-grey- 
whitisli, anterior and middle pair suffused above with dark fuscous. Fore- 
wings rather broad, considerably dilated posteriorly, costa gently arched, 
very faintly sinuate before middle, apex rounded, hindmargin oblique, 
strongly rounded; rather light brownish-grey, more brownish in disc, 
irregularly irrorated with black and white scales; veins posteriorly in- 
distinctly lined with white scales ; a short slouder suffused blackish streak 
beneath oosta at base ; a straight thick longitudinal black streak beneath 
middle from base to middle of disc, much attenuated at base, lower edge 
suffused towards extremity ; a short thick very oblique black streak in disc 
above extremity of basal streak, uniting with it to form a pointed hook ; 
basal steeak generally margined above by an ill-defined ochreous-white 
streak filling up tire hook, sometimes suffhaedly extending towards base 
almost to eosta, sometimes almost obsolete; a very elongate-elliptieal 
slender Maeldsh ring in disc above middle, often partially obsolete; a 
Madnsh suffusion between Wanobes of submedian vein at base ; a strongly 
and isgnlarlydmitate eutwaids-curved slender Uaokish transTetse lina firom 
I of oosta to f of mnw maxgm, sinuate beneath, posteitorty margined by a 
whitish snflhaton ; a vow of distinet Uaok dots on hindmargin : eilia whitish 
with bight grey, fitintty batted. Hindwings grey-whitisb, slightly 
nsttaasd postevimty with fusoons-grey; a oloudy grey tine towards hind- 
mazgin balow apex ; hindmargin narrowly and suShsedly darker fuacoas- 
gsty) ojlia gesy-wdiitish. 

A vary distinet speedes, wtih ihe fbrewings broader titan usual ; allied to 
tbs iraesdiag. 
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Not nnoommon at light in Christohnroh daring March; Mr. B. W. 
Fareday lia«t also taken it commonly at Mount Hntl in Janoaiy* 

The species does not boar the slightest affinity or resemblance to 
Aphomin, wliich differs widely in venation, belonging as it does to another 
family, and further has entirely different, very short, ascending palpi in the 
mole, a character of which Butler, though describing a male, was evidently 
unaware. 

17. 6V. xaikthogrommiu, n. sp. 

22-24 mm. Head reddish -oohreons, mixed with grey on face ; 
anterior margin of eyes, lower part of face, and a small spot on crown 
whitish. Maxillary palpi whitish, towards base externally reddish-oebreous. 
Labia) palpi rather long, reddish-ochreous, internally whitish, beneath white 
at base. Antenna' dark fuscous. Thorax light gtey, somewhat mixed with 
whitish, with a spot on each shoulder and centre of back reddish -ochTe> 
ous. Abdomen grey-whitisb, suffused with light ochreous. Anterior and 
middle legs dork grey, apex oL middle tibiae and of first joint of tarsi 
whitish ; posterior legs whitisli, tarsal joints suffused with dark grey except 
towards apex. Forewings moderate, posteriorly dilated, costa slightly 
arched, somewhat sinuate before middle, apex rounded, hindmargin rather 
oblique, strongly rounded ; whitish, becoming clearer white towards costa, 
and grey towards inner margin posteriorly ; a short dark brownieh^grey 
mark on inner margin at base ; an oblique irregularly oval dark brownish* 
grey blotch in disc towards base, its anterior extremity connected with base 
a short streak, its posterior extremity almost toucliing inner margin at 
; a slender dark brownish-grey transverse fascia from middle of coeta to 
middle of inner margin, becoming much thicker on lower half, sufihsed on 
costa, upper half irregularly dentate above middle, sending a sharp tooth 
inwards in middle ; a second slender dark brownish-gr^ transtem 
from costa at f to inner margin at 4 , strongly and abruptiy dilated on lower 
third, upper two-thirds tMrioe curved inwards, sending a riiarp tootii out- 
wards between the curves, anterior edge below middle emitting two or three 
slender lines along veins to centre of disc ; this fsscia is margined posteriorly 
by a sujBthsed white fascia, beyond which is a brownish^grsy hiad»inarginal 
band irrorated with whitish ; a straight slender bright farrtigiiioiui streak 
along submedian vein from base to second fascia, indistinet towards baas ; 
a more conspicuous straight slender bright ferruginous streak from bass to 
anal angle ; both these streaks intersect all tiie dark xnaridngs they meat ; 
lower half of hindmargin tinged with Ismiginoos : cilia grey, with a whits 
basal line on upper half of hindmargin. Hiudwings grey^whitish, with a 
fsint cloudy gxey line a Uttie before hindmargin, and a grey hind^marginal 
hue ; oOia whitish# with a laint grey line near baas, 
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A peonliar and very elegant Bpecies, not nearly allied to any other, and 
immediately recognizable by the ferrnginons longitudinal streaka ; it has more 
the general appearance of acme of the PhycUhr^ but it is a true Cramhus. 

Two specimens taken by Mr. B. W. Fereday in March near Lake Coleridge. 

Noth. — Cramhua nahuUyneUuM, Walk., 6*. trivirgatw^ Fold., and C7. rotueJUts, Fold., do 
not belong to this iamily at all, and are therefore not referred to above. 


[J^od before the Pkiltuophieal Tnetitute qf Oawterbwryt 1th Septeniber, 1882.] 

I1.~T0RTBIC1NA. 

The Tortricim of New Zealand are less numerous than at first sight 
they appear to be, or than vrould be inferred from a study of authors. 
Walker described 40 spocios, but after the removal of 8 ynon 3 rm 8 , and uii- 
idontifiablo descriptions of which the types have been lost, those arc redn- 
ciblo to 12. Zeller has added one new species. Felder has described 0, 
out of which (exoludiug Pfrdieca makutna, which is unknown to me, but 
perhaps not a New Zealand species) only one is new. Butler has, also, 
described 7, of which only two are new. I Imve previously described 9 
others, and now give doHcriptious of 11 additional species, which, with two 
naturalized European insects, bring up the entire number to only 88. 

I have been led by a fuller acquaintance with the New Zealand spocios, 
which are presumably in the main of old typos, to modify the views ex- 
pressed in my paper on the AasU*alian Tortricina (froo. Linn. Soc. of New 
Soutii Wales, 1881) as to the process of developmejqt of the Tortriddep. 
The genns Harmologa and tlie additional species of Vros$lma furnish so 
strong a connecting link between thoir*own group (or that of AcropoUtie), 
and that of TorPria and Caeoeeia, that I see no other way of acconnting for 
it, except on the supposition that this group is the oldest of the three 
principal ones, and that the groups of Dic/ulia, on the one hand, and of 
Tcrtriat, on the other, both sprang from it in diverging lines. The genus 
PfVtMpnm farther supplies the nearest approach known to me in these 
regions towards the type from which tliis oldest group must have arisen. 
It is impossiUs to arrange a linear order so as to dearly show these rela- 
tions, but 1 iiiink them quite apparent. The history of the special dis- 
tmgniihing character of die Aef^opoUHe groups the separation at origin of 
veins 8 and 4 of the hindwings, is thus satisfactorily made out ; the group 
originates from the VMmabacchidte^ a small family specially characterized by 
this same itmntiare, but in the Depnuaridm and (Ecophorida^ which are 
very ektenslve fiuniUes, and the parents of the Ch%mahacehid<s^ this character 
is entirely absent; the tendency to reversion in this particular has evidently 
been very stnoiig, since in all three families of the TorPrichta* the character 
has disainpeaind from, all but the oldest types. So marked is this result, 
8 



84 


Tt*an$ftrtinus , — 


that out of about 650 European 2'oHricina only about a dosen» or two per 
cent, possess this structure ; though in Australia the proportion is uxteen 
per cent and in New Zealand thirty-six per cent* 

The New Zealand Tortrieina arc of a very fifagmentary sort ; even those 
that are congeneric are very rarely at all closely allied specifically. The 
fauna certainly strikes one as not having been developed on the spot from a 
few types, but as being Uie broken remains of a much more extensive one ; 
though it might possibly have been derived by scanty immigration from 
different sides. Uufortunaioly there is practically little or nothing known 
of the South American Tortrudna^ nor of those of the South Pacific IslandH. 
The affinity with Australia is, however, clear. 

The Tortricidtr are represented by 11 genera ; of these 4 are cosmo- 
politan, 4 Austmlian, and 8 (so far as Icnown) endemic. Of the cosmopolitan 
genera, tlie single species of Capua^ and three species of TortrUf are closely 
allied to Australian forms. Two, however, of the endemic genera, vie., 
Prothelymna and Kurytherta, are widely remote from any known Australian 
genera. The entire absence of Teras and ScitiphiU, a marked charaoteriKtic 
of Australia, is here equally noticeable. Eight geuera of OraphoUthidff 
occur ; but of these, two are not indigenous ; and a third, Stntpticerui^ is 
represented only by two species, which both also occur in Australia, being 
the only two Torsricina apparently native to both countries. As this genus 
is considerably deyeloped in Australia, of which it is peotiliarily cbai*acter- 
istic, and as there are no known species peculiar to New Zealand, I am 
disposed to tliink that both of these must have been in some way artificially 
introduced.*'' Of the remaming five genera, four are isolated and endemic, 
containing each a single species, three of them having some apparent 
affinity with Strepneeros; the fifth, radiaca^ is the solitary representative 
of the large group of genera closely allied to OraphuHiha^ dominant in 
Europe and North America, but absent from Australia, so that tbit species 
is locally quite isolated, The Conehylith are represented by only one 
genus, found also in Australia, and of a group oharaeteristioally Australian; 
there are stractaral reasons for supposing ibis genus to be one of the oldest 
types of its family. On the whole, therefore, it will be seen that the fauna 
is distinctly Australian in character, with some few ourious and at present 
inexplicable exceptions. 

* With xeaard to the iutrodnotiou of the two spsotos of hm 

X may sasaest that it it somcitittss stated, (X know not with what truth), that the leaves 
of the Laptmpemxm^ on which the larva of both feed, were used by the iidlors of Captain 
Cook as a substitute for tea ; and it is ihmfote conceivable that, when kaving Port 
Jackson, where the plant and both the Insects In questien axe found, they, being ignorant 
that the plant Was equalb^ common in Kew Zealknd, might have brought a sun^ly cl 
brenobes with them. 5* ^tma is so abundant near Sydney, that a small coiii^nineiit 
at these could hardly fail to lotrodooe it suocsssfnlJy. 
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A striking feature is the extreme variability of most of the species. Of 
those of which I possess sufBoieutly exUtusive series to form any Judgment, 
two>thirda are highly inconstant in oolouriug, and Ireqaoutly also in sise. 
By a careful selection of typos, and exclusion of iutermediate forms, some 
of these, such as Adox, randiiana and Vad. obliquana, could easily bo made 
to do duty as a dosen species in the estimation of those who had not 
observed them at large, and, in fact, to this variability is duo in part the 
large number of synonyms attached to ihotu. It would seem from this, (in 
conjtmction witii the fact that such larvie as uro known are mostly poly- 
phagous, and have readily adapted theuisolvis to introduced Eurupoaii 
plants), that there have been no sufficient causes in operation to fix special 
types : it is possible that this may be in some measure dne to the broken 
character of the fauna, and absence of closely allied species. It has also 
occurred to me, that, considering the very laigo number of new stations 
available for these insects on European plants, which have very rarely 
introduced any of their own Lepuhptera with them, and oonridering also the 
great pliability of diaraoter evidenced by the variability of colouring and 
larval halut, we have bore every natural facility offered for the production 
of new species. It is very desirable that attention should be directed to this 
at once, since the process could only be detected by careful and continuous 
observation. 

Some species were wrongly classified in my paper cited above, owing in 
most instances to the want of material for a proper jsxtunination, my New 
Zealand speeunens there described having been all obtained in a month's 
tour. I have given desoriptionB here of ail the species, in order to afford a 
sttfficieat base of operations for the New Zealand student, without othmr 
works ; but in the case of species vriiidi I have abrea^ described elsewhere, 
I have not given quite tiae amount of detail which is necessary in a first 
description, 

1!0BTB10XNA. 

Bead rather tough ; coelli j^esent ; tongue short (rarely obsolete). 
Antenna ehMct. ICesiUaty palpi absent. Lalaal palpi rather stout, more 
er lew pccraeled. Winge usuaUy broad. Forewings with 12 veins (rarely 
U or 10, bj oqaleMense of 7 and 8, and fiuther Of 8 and 4), 7 and 8 
sottietiaptM ftalked, reet separate, vein 1 furcate at base (rarely one fork 
obsolete), Hindwinge with 8 vaine (sometimes 7 by eoalesoenoe of 8 
and f and 4 'Often striked, sometimes separate, 8 and 7 often 
etalhad, 

Fam l.~TOBTBICIDiB, 

liiowMr medka vein of hindwings without basal pectination ; vein 2 of 
COeOttinge fititV iMriom poeietkr third of lower margin (ff oell. 
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The following is a tabulation of the New Zealand genexa 


I. Forewia^ with 12 veiiit. 

A. Veini 7 and 8 of fmwings stalked. 

1. FoMwings with oostal fold in male. 

a. Veins 8 and 4 of hindwkigs separate. 

i. Thorax orested 8. PyrpoiU* 

iL „ smooth .. •• ..4. AioM§kn€§n 

b. Veins 8 and 4 of hindwings from a point 2. CaptMi. 

2. Forewings simple 1- IHehtlia* 

B. Veins 7 and 8 of forewings separate. 

1. Farewings with oostal fold in male. 

a. Veins 8 and 4 of hindwings separate 6 . Harmofopa. 

b. ,• „ „ from a point 7. Coooeda. 

2. Forewings simple. 

a. Veins 8 and 4 of hindwings separate. 

i. Antennn shortly and simply oiiiated 6. Ptwelena. 

ii. „ bioiliated with long oUia .11. ProtMynma, 

b. Veins 8 and 4 of hindwings from a point. 

i. Veins 6 and 7 of hindwings separate 8. Tortrix. 

ii. H M H stalked 9. Dipteriiw. 

n. Forewings with 10 reins .10. EwythMta. 

1. Dicbblu, 6n« 


Thorax smooth (rarely oreated). Antennie shortly ciliated in male. 
Palpi rather short, porreoted, densely rough-scaled above and generally 
beneath, often tufted beneath. Forewings with costa simple in male. 
Hindwings hardly broader than forewings. Forewings with 13 veins, 7 and 
8 stalked, 7 to hindmaxgin. Hindwings with 8 veins, 8 and 4 from a 
point or stalked, 5 approximated to 4 at base, 6 and 7 stalked. 

Immediately distinguished from the other genm with veins 7 and 8 of 
the forevtings stalked, by the absence of the costal fold in male. Only one 
New Zealand species is known, but the genus is well represented in Austria. 

1. Dieh, ludplagaina^ Walk. 

{Pxdiita Zue^lapona, Walk., Brit. Mtw. Oal., 881 ; (XHsksfta), Msyr., Free. Liim. 8oo. 

K.8.W., 1881, 470.) 

Media, alia ant. dilutissime oohreis, triangulo costm magno saturate 
fuBoo, spatio inoluso semiovali smpitui albo, maci^ marginia postici elongata 
dliisque saturate fhsois ; post. aUndis, epiee leviter oohreo. 

Afab, /smofs.— 18-16k mm. Head and thorax whitish-oohreous. Fore- 
wings moderate, posteriorly dilated, costa arched towards base, frintly 
sinuate in middle, bindmargin sinuate, oblique ; whitieh-oefareous, finely 
itrigukted and eometimes sufldsed with darker ; a moderately broad dark 
reddish-ftisooas outwardly oblique streak from costa atu k, and a 
inwardly oblique streak from costa at f , uniting on diao below middle so as 
to from a triangle enclosing a semi-ovta white or pale oohreoiis patch ; a 
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olondy elongate eemUoTal fasooiu blotch along bindmargin from apex to 
anal angle; all these markhigs sometimes very Cunt: cilia daiflc foseons, 
mixed with paler towards anal angle. Hindwings whitish, towards apex 
Cunfly oehreons'tinged, towards inner margin coarsely spotted with grey ; 
cilia whitish. 

A Tory distinct species, apparently allied to the Anstralian D. ieoeeeUma, 
Heyt. 

Tolerably common at Blenheim, Ohzistchnroh, and Donedin, in January 
and Febroary. 

2. Oafca, Stiph. 

Thorax smooth or slightly crested. Antennie ciliated in male. Palpi 
moderate, porreotod, second joint triangularly scaled. Forewings in male 
with strong costal fold, often concealing an expaneible tnft of hairs. Hind- 
wings somewhat broader than fbtewings. Forewings with 12 veins, 7 and 8 
stalked, 7 to hiudmargin. Hindwings with 8 veins, 8 and 4 from a point 
or stalkel, 5 somewhat approximated to 4 at base, 6 and 7 stalked. 

Diffen essentially from DkMia only by the costal fold. Bather namer- 
one in Atstralia, bat there is only one New Zealand species. 

2. Cap. tmtferana. Walk. 

(Tfra$ eemferma. Walk., Brit. Mas. Oat., SO0, {Captia) Vitiyt., Proe. Unn. Soo. N.S.W., 

18S1, ; SeiaphUa detHtema, WoUc., Brit. Mas. Cot., 8S0; Tinea admatetla, iUd., 

485 : OrapMUa abnefatema, ibid., 99t.) 

Parva alia ant. griseo-ochreis rnflsve, striga disoj obliqaa props basim 
nigrescen’ie, fucia media angnsta iierobliqua saturate fasca, strigam died 
nigram koludente, mactda costas ante apioem triangolari fusca cam fascia 
Bsapios cotjancta, omnibns interdam obsoletis ; post, giiseis. 

Male, female. — ll^lS mm. Head and thorax greyish-ochreons or 
fhseoas, iwe and palpi internally pale-odireoas. Forewings moderate, in 
nsale diltted, costa moderately arched, hardly bent, bindmargin nearly 
straight, oblique ; varying ftom light greyish irrocated with ftiseons, to 
reddisl-ochreoas or reddish foscoos, often closely and irregularly strigolaied 
with, lark faaeoas; costa and inner margin coarsely strigulated with 
UaekUi; ontar edge of basal patch often represented by an inegnlar 
inwaidjy obUqne Maekish mark in disc near base ; often an ill-defined dark 
qpot oi inner margin before middle ; central fiMcia moderate, irregnlar, 
neavljlnranly hroad, from before middle of costa to before anal ai^, dark 
lasecnk eondaining » blackish longitudinal mark abovd middle, lower half 
qAM jrlm^y obsolete, npper half often oonfiuent posteriorly with a dark 
freeoai ehMigato-fiiaagalar patdi on costa towards iqwx, so as to form a 
latger* triangular blotoh ; an irregnlar dark fttaoons streak near hind- 
mtogb, nAiin al^Bent *, somstimee all maridngs absent, or tiw wing streaked 
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longitudinally with dark fnscous ; a blaoki^h iutermptcd hindmarginal line ; 
cilia pale oohreotia or reddiah-ochreone, mixed with blaokieh round apex, 
often with a blaokiah line towards base, towards anal angle wbitbb-tmged* 
Hindwings grey ; cilia pale grey, with a darker basal line. 

A very variable species, in size, oolonr, and irregular intensity of mark- 
ings, in some of its forms closely approaching the Australian C, ehimmnana, 
Meyr. 

Probably everywhere abundant ; occurs at Hamilton, Wellington, Ohrist- 
church, Akaroa, and Dunedin, either in bush, on open grassy places, or on 
coast sandhills, from November to April. I liave also found worn speci- 
mens in August, probably hybemated. 

Pyrootxs, Meyr. 

Thorax crested. Autennte in male ciliated. Palpi moderate, porrected, 
second joint triangularly scaled. Forewings in male with stroXg costal 
fold. Hindwings broader than forewings. Forewings with 18 veias, 7 and 
6 stalked, 7 to hindmargin. Huidwiugs with B veins, 8 and 4 separate at 
origin, 8 closely approximated to 4 at base, B and 7 stalked. 

Separated from Capim by the distinct origin of veins 8 and 4 of the 
hindwings, and from AdnxophyfH by the thoracic crest. There an two New 
Zealand species, besides which there is only one other known, fromjAttstralia. 

B. Pyry, pUmhtaunf Walk. * 

(CnnrhylU plapiatana^ Walk., Hnt. Mub. Cat., 370, {Pyrgotu) Meyr., Proc, Lina* So«. 

N.S.W., 1881, 441 , Conchylii recutam. Walk., Brit. Hus. Cat., 871 ; ^rapkoHtha 

pitnttna, Paid,, Beis. Nor., pi. CXXXVH, 48 ; ? C. wylifMnat ibid., 44.) { 

Minor, alia antr oohreo-albidiH, ochroo-strigulatis, fascia angjista angu- 
lata prope basim, altera obliqua ante medium, iertia a oosta akte apioem 
in alteram infonns percurrente, maoulaque marginis postici inferi^ri ochreo- 
fuseis, triangulo costae modio iucluso puUidiore ; post, albidis, aiioe leviter 
oohreo. ^ 

Af<y/4, /maU. — 15-19 mm. Head and thorax whitisb-oohreom. Fora* 
wings triangular, costa slightly arcdied, i^x produced, hindmargin linuate, 
oblique ; whitish, more or less suffused with pale ocbroouB-yellow^^ and 
eoarsoly strigulated with darker ochroous f markinge ochreous-fui^ns or 
dark fuscous, irregularly variable in intensity ; a sharply angnlatd jGisda 
near base, upper half often nearly obsolete; inner margin soiaetimes 
euffueed with dork friscous ; central fascia straight, narrow, from ibf costa 
to I of inner margin ; an inwardly oblique zuurrow streak from costl befbra 
apex, dilated and enclosing a pale spot on costa, uniting with oeiitn|i freeia 
near inner margin, so as to enclose a large pale oostsl triaogle, soiketimes 
white ; a large irregular roundish blotch on lower half of hindwgiii, 
somettmes eonffuent adnyve with the streak from costa ; a sabapioi^’^eak 
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before hindmatgin : oilia pale oohreoas, with a darker line near base, tips 
at apex blackish. Hindwings whitish, at apex oohreons-tinged, ooatseljr 
spotted Rith grey ; oilia whitish. 

'Variable in intensity of colouring, the female apparently darker than the 
male; easily known firom the next species by its laiger size and much 
Ugfatw ground-colour. 

Lam moderate, cylindrical, slightly taperiug at each end ; pale whitisb- 
gt^-grecniah, becoming darker smoky-grey on back ; head and plate of 
second B^fmeut, when yonng, black, when full-grown greonish-ochreons. 
Feeds between joined leaves of oak (Quereu* robar), gnawing numerous 
holes, ano forming a loose silken gallery for shelter. Pupa in a thin silken 
cocoon iusame position. I found tliese larm plentiful in April, and bred a 
female imoors in June. The food-plant being imported, the larva is pro- 
baby poly)hagouB. 

Gonumn at Dunedm, Christoburoh, and 'Wellington, probably very 
generally Ustributed ; in January, and again in April and May. ^ 

4. Pyrg. zygiana, n. sp. 

Minor, alis ant. brunneis, plumbeo-strigularis, partim uigro-suffosis, 
striga obsetra albida posteriori in apicem percurreute ; post, griseis. 

3ial0, 4 mm. — ^Head, palpi, and thorax roddish-fubcous mixed with 
dark fuseots. Antennss grey, annulated with blackish. Abdomen grey. 
Legs gr((y-Thitish, anterior and middle tibne and tarsi and apical joints of 
postenor t^i sufihsed with dark fuscous, except at apex of joints. Fore- 
wings modrate, posteriorly dilated, costa moderately arched, hindmargin 
sinuate, otique; rather dark reddish-ochreons-fusoons, mixed with dark 
fuscous, a4 coarsely strigulated throughout with leaden-grey ; costa and 
inneif matgu shortly strigulated witii blackish ; an indistinct blackish suf- 
fusion in dte near base, and another in disc towards apex ; an indistinct 
dander st^nk of gray-whitish scales from near inner margin before anal 
angle to <(pex, where it is euffusedty dilated: cilia reddish-fuboons mixed 
wift dak frucons. Hindwings grey ; cilia whitidi-grey, with two indistinct 
darker has- 

widely froiir*th» preceding in die fueeona gronod-colonr, leaden 
Btrigolaicna, gray hindwings, and small size. 

Ona^adMaa taken amongst bosh near Ohrisfadnueh in March. 

4. Atioxorans, Meyr. 

Thnjm smooth. Antennis in male eiliatsd. Palpi moderate or rather 
long* mated, second joint triangular]^ scaled. Forewings in male with 
■tecHig Mtel fold. Btadwings broader ttum fimwings. Forewinge with 
18 Wlm 7 and 8 stalked, 7 to hindmargiu. ffindwiags with 8 veias, 8 
as44 jgasnteat BtigiB, 6 approximated to 4 at bass. 6 and 7 stallnd. 
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Differs from Pyrgotis in the absence of tlie thoracic crest. Of the three 
known species, one is Australian, and the other two belong to New Zealand, 
not closely approaching the Australian species. In all the sexes differ more 
or less conspicuously. 

5. Adoje, loHnana, n. sp. 

Media, alis ant. dilute ochreis, costsB dimidio auteriori dorsoque 
angusto fuBois, margino postico late fusco-snffuBo, plumbeo-stiignlato, 
frscia media perobliqua fusea dimidium non superante, ciliii albis; 
post, griseis. 

MaU^ 17 mm.; femah^ 21 mm. — Hoad and thorax light ochreois. Palpi 
elongate, light ochreous, externally suffused with dark fuscous. Antenne 
light oohreous, sharply anuulated with dork fuscous. Abdomei whitish- 
ochreous. Legs whitibli-oclireous, anterior and middle tibia) andtarsi suf- 
fused with dark fiiscous, except at apex of joints. Forowings mdorate, in 
male tnaugular, in female more oblong, costa gently arched, hiptdmargin 
stiuight, rather oblique, rounded beneath ; light ochreous ; inndr margin 
an j anterior half of costa narrow suffused with dark fuscous, nixed with 
reddish-fuscous ; hindmargin broadly suffused with reddish-foso^us, indis- 
tinctly strigulated with loaden-grey, the veins remaining palepcbreous : 
posterior half of oosta strigulated with dark fusoous; a vey oblique 
moderately broad ill-defined roddish-fusoous streak from eolta before 
middle, hardly reaching half across wing . cilia white, with a drk fuscous 
basal line. Hindwings grey, lighter in female ; cilia whitish, lith a grey 
basal line. 

Separable from the next species by the darker hindwings, alnpst wholly 
wliite cilia of forewings, and laiger size. 

The larva feeds on Arundo rompirna toi grass '*), but 1 dulnot know 
in what manner. Mr. B. W. Feieday informs me Uiat he bred ^ species 
from conspicuous firm white cocoons, attached openly to the sur^yoe of the 
leaves. 

Mr. Fereday obtained several specimens in this manner iiearChrist- 
ohurch, and I am indebted to him for my types. 

6. Adoaf. oondUanm^ Walk. 

(Teraa eondltana. Walk., Brit. Mtis. Oat., 006; Pomdend$ g€vui$tma, ibid., 812; ^<mohyU$ 

matgi^nat ibid., 871 ; ? Rhacodio mraatrn^ Veld., Beii. Nov., pi. OXXXVU., ^ ; Tara* 

jUmareantt BulL, Piroc, Z. L. 8., 1877, 402; PyrgoHa porphyraana, Mefr., P^. Iiimi. 

8oo. N.S.W., 1881, 448 ; Capua aoriatana^ ibid», 448. 

HSfior, alis ant. dilute vel saturate oebreis giiseisve, interduiilusoo* 
siiffusist linea traosversa angulata prope hommf fascia media Uiqna, 
maottiaqne oostali eatoratioiilms, oiliorum dimidip basali nigmoenf^ post. 
kL gMst F. dJUm, 
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Malot 18*-15 nun ; female, 15-16 inm»--Head» palpi, and thorax in male 
whitiah-oohreoaa, ochreoaa, fuROona, or grey, in female whitiah-oohreons ; 
palpi elongate. Antonnie whitiBh-ochreoua or greyish, in male shiurply 
annulatod with dark fuacoiiB. Abdomen whitiBh-ochreoua or grey. Legs 
varying from whitish to dark fascous. Forowings in male triangular, 
moderate, costa moderately arched, somewhat bent in middle, hindmargin 
almost straight, rather oblique ; in female rather oblong, dilated posteriorly, 
costa strongly arched towards base, sinuate beyond middle, apex somewhat 
produced, hindmargin somewhat sinuate, rather oblique; in male pole 
whitish-oohreous, whitish-grey, oefareous, Aibcouh, or dark fusoous-grey, 
more or less distinctly strigolated or reticulatod with darker ; in female 
whitish-ochreouH, reticulated with darker ochreous ; one whitish-grey male 
has posterior half of wing reddish-fuscous, and one grey male has whole 
wing except basal patch suffused with blackish-grey ; outer edge of basal 
patch, central fascia, and costal spot generally oohreous-fasoous or fixsoouB, 
more or less distinctly darker tlian ground-oolour, but sometimes wholly 
obsolete in male ; outer edge of basal patch in male from ^ of oosta to of 
izmer margin, sharply angulated above middle, iu female irregular, from i 
of costa obliquely outwards, angulated above middle, thence irregularly 
concave, ending iu middle of inner margin ; central fascia rather narrow, 
straight, from middle of costa to inner margin before anal angle, generally 
obsolete beneath, posterior edge dilated outwards into an abrupt suffused 
projection above middle ; costal spot in male roundish, sometimes produced 
as a fascia to anal angle, in female flattened semi-oval,* often confluent with 
projection of central fascia ; costal space between central fascia and costal 
spot often conspicuously paler than ground-colour : cilia in male whitish 
Of whitisfa-oohraous, basal half blackish-grey, sometimos almost wholly 
blackish-groy, in female whitish-oebreous, towards base dork ochreous- 
fuacous. fiindwings in male varying from grey-whitish to dark grey, when 
light spotted with darker, cilia paler, with a darker basal line ; in female 
white, apex very frintly oohreoua-iinged, dlia white. . 

The variabilUy of this species is extraordinary, the sexes being also very 
diffatent, and the various forms can hardly be included in a single descry- 
tkm. EVom the preoeding spaoies the female is immediately distinguishable 
by the white hindwings and different form, the mole by the conspicuous 
daxfc basal half of the.eilia of Amwings, the usually paroaptible basal patch 
and oosM apot, and the much amallar siae. 

Lam modaraie, cylindrioal, slightly tapering at both ends ; pale greyish- 
grain, q^ts eonoolormia ; bead pale greyish-oobreous, lateral margina dark 
ftiiooitc, month qpotted with dark fosoeus ; second segment greenish-whitash, 
adih an oefawcnie-tinged doml plate; anal segment gtoanish-wbitish, with a 
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smftU oohnoas-tmged ]^te. Feeds in a light silken tube amongst i^uu- 
together leaves of dtinita in garden hedges. Papa in a thin firm white 
rilken cooooh in same place. Probably the larva is polyphagons, the food* 
plant not being native. 

Oeeurs commonly at Ohristobnreh, Nelson, Dnnedin, Wellington, and 
Aookland, in January, and again in March and April : daring the latter 
months I also found tLe larves feeding, from which imagos emerged in 
April. The species flies abundantly over its food-plant for a short time 
abont sniiset, and 1 have also taken it at light. It is to be regretted that I 
should have fallen into the error of adding to the already too nnmerons 
synonyms of the species, misled by its extreme variability. I was also 
wrong in imoginiug the existence of a thoracic crest, often a diifiealt char- 
acter to observe ; the species is therefore not referable to Pyrgotu, 

6. PnoBEucNA, Meyr. 

Thorax smooth. Anteunw in male shortly ciliated. Palpi moderate, 
porreeted, second joint triangularly scaled. Forewings in male with costa 
simple. Hiudwings broader than forewings. Forewings with 12 veins, 7 
and 8 separate, 7 to hindmargin. Hindwings with 8 veins, 8 and 4 sepa- 
rate at origin, 6 parallel or a|iproximated at base to 4, 6 and 7 stalked. 

Difiisrs from the preceding genera by the separation of veins 7 and 8 of 
the forewings, from Harmologa by the absence of the costal fold, firom 
Tortrix by the separation of veins 8 and 4 of the hindwings. I have 
thought it best to widen tlie original definition of this genus, (founded on a 
single species), by not insieting on the parallelism of veins 8, 4, 5 of the 
hindwings ; these difi'er much in relative direction, but the differences ate 
probably incapable of definition, end insufficient for generic dis^etion. 
As thus established the genus includes two described Auilralian spades, 
(I have a third unpublished), and three are now added to it from New 
Zealand, of which number one was formerlyenoneously refstred to Tortrm. 

These three spades may be thus to h tfla t ed 


A. Ponwiags whitish-gtey' oqiittMa. 

B. „ odBMous. 

1. FoMvriags nnioolotom .. .. .. ,, 0. «Mma. 


9. „ with basal third mush palsr then maainder . . . . 9. htmimma, 

7. Ppm. atpktaiut, ii.sp. 

Parva, alis ant. albido-grueis, macula basali triangnloque costo magtio 
castands, fuBco-maiginatis ; post, griseis. 

Malt . — 18 mm. Head, pdpi, and thegox wbirish>gr«{y, somewhat 
mixed with frucoue (hut damaged). Anteanis irhitish<grqr (7), Abdemeu 
whiiisb-grsy. Lags wbitisb'gsigr, anterior and middle pair snflhaad with 
daik fitaeoua axo^ at apex of jointa. Forawiaga cUeng. iwlhar nanow, 
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slightly diluted poeteriotly, costft luoderetely aroltcd near base, (hcnoe 
nearly straight, somewhat sinuate beyond middle, hindmargin rather 
strongly oblique, nearly straight, very slightly sinnate ; whitirii>gny, witti 
some scattered spots of dark fnsoons scales; basal patch reddish-brown, 
exterior edge sharply marked, broadly dark ihscous, from ^ of oosta to f i*f 
inner margin, irregnlar, hardly augnlated ; a large reddish-brown triangular 
costal pahdr. extending on costa from ji to near apex, reaching rather more 
than half across wing, apex broken and partially suffused, anterior and 
posterior edges sharply marked, broadly margined with dark fuscous, costal 
edge marked with three small dark fhscous spots; a similar small daik 
fuscous spot on costa before apex : cilia grey-whitish, with a dark grey 
basal line. Hindwings grey, with a pencil of long whiUsli-yeUuwish hairs 
on costa at boss ; cilia pale grey. 

Immediately known by the whitish-grey forewings, with reddish-brown 
basal and costal patches. 

Two specimens, in poor condition, taken by Mr. J. D. Enys, at Porter's 
Pass. 

8. Prat, limionam, n. sp. 

Parra, alls ant. dilute ochreis, plusqnam dimidio posteriorc post-lincam 
obliqnam fhseo, antico satnratiore ; post, griseis. 

Ifals.—- 12^-18^ mm. Head, palja, and tliorax whitish-oohroous ; palpi 
rather elongate, externally ftmoous. Autennw wbitish-oehroous, annnlated 
with dark fhseous. Abdomen light grey. Legs grey-whitisli, anterior and 
middle pair suffused with dork fuseous except at apex of joints. Forawiugs 
moderate, poateriorly somewhat dilated, oosta rather strongly arched near 
base, thence nearly straight, hindmargin nearly stiwight, oblique; pole 
whitidi-oohreoas. with scattered obscure ochreons-fnscous strignlse ; base 
indistinctly suffused with oehreous-brownish ; posterior beyond a straigbt 
sharj^-dMhied line fisom f of costa to slightly beyond middle of inner 
maigin, fttseous, strignlated with dark reddish-fusoous, and becoming dark 
fhsooos towards anterior edge, more broadly towards oosta, and on a small 
very ill-defltied costal spot towards apex : cilia whitiah-oohreons or light 
bMnmidt-obhreoaa, with a broad dark foscous basal line. Hindwings 
gray ; dUa grey-whitish, with a darker basal line. 

Bendnred ooiuiaettoue by the oontraet at the pale baaal and dark pos- 
tailoraMaa. 

Silt apaekiieni tahan Ur. S. W, Faraday naar Lake Guyon in March. 
8, FfM. sfrisiM, Mayr. 

ffbftrfs ririeiM, ICejFr., Pmo. Ilian. See. N.S.W., IMU, Ml.) 

9bm, aiia amt, U, oebMo-bmimaia, ftiaoo-qeareia, F. saturate oohrsis, 
.pbmlo dieoi aigre ; poet. If. nigreaoeiittbaa, F, albidle. 



44 


Tran$aet4an$. — Zoology, 


MaU, !10f-12 mm. ; femaU^ 14 mm. — ^Head and thorax in mala daap 
brownish-oohreons, in female reddish-oohreoue. Forewinga narrow^ oosia 
moderately arched, hiudmargin almost straight, rather strongly obliqne ; 
in male deep brownisb-oohreons, mixed with dark fuscous, especially pos^ 
teriorly, in female reddish-oohreous, with a few dark fuseous scales; a 
tolerably distinct dark fascous dot in disc beyond middle : cilia oohreous, 
towards anal angle in male greyish, in female whitish. Hindwings and 
cilia in male blackish, in female whitish. 

Markedly distinct by its unicolorous forewiugs, and the strongly-con* 
trusted Ixindwings. 

Taken in plenty in January amongst long grass near Hamilton, on the 
skirts of the forest. This, as well as the other species, appears to bo very 
local. 

6. Habmolooa, n. g. 

Thorax smooth or rarely crested. Antennie in male ciliated. Palpi 
moderate or rather long, porreoted, second joint triangularly scaled. Fore- 
wings in male with strong costal fold. Hindwings broader than forewings. 
Forewings with 12 veins, 7 and 6 separate, 7 to hindmargin. Hindwings 
with B veins, 8 and 4 separate at origin, 6 approximated at base to 4, 6 and 
7 stidked or separate. 

Separated from Proselma by the costal fold, from Caoooeia by the separa- 
tion of veins 8 and 4 of hindwings. To this genus belong some of the 
species formerly referred provisionally to Cacooda ; I have at present five 
New Zealand species, but have not observed the genus as ooourring else- 
where. These species, which are very various in superficial appearance, 


may be separated as follows : — 

A. Forewiugs whitish in gnmnd*<x»lotir. 

I. Hindwings oohreous-whitish . « 14, osedcrsaa. 

3. „ grey •• .. .. .. 10. $iaifrana. 

B, Forewings fusoons or grey. 

1. Hindwings ienmghnous-yeUow or whitirii-yellow IS. ttnoa, 

3. „ giey. 

a. Fomwings with a whitish hind^msarginai bloteh 18. ttUtoyhmtu 

b. „ without whitish blotch ll. otOotigom, 


10. Hoirm, myram, n.sp. 

Media, alis ant. dilute griseia, nigro-strifiilatis, area basali obsoura, 
feecia media obliqua, maoulisque coetas |K>8terioribus quatuor parvis 
saturatioribus ; j^st, griseis. 

Mdfe, 17it mmi/etnaUf 20 mm.-— Head, palpi, and thorax grey'-whittsbi 
mixed with fiisoooi-grey and Uackisb ; palpi rgther short ; thorax creeled. 
Antenna grey. Abdomen whitisb^grey. licgs grey<‘whitiah, antericnr and 
middle tibia and all tarsi suffoaedly banded with dark fiiscous. Forewinga 
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meder»te, in f«male more elongate, oosta moderately aroLed, hindmargin 
obliquely rounded, in female very fitintly sinuate: whitieb, mixed with 
grey, with fine scattered irregular blackish strigulie throughout; basal 
patch greyer, ill>defined, outer edge irregularly angulated in middle, marked 
by a somewhat stronger black strigula ; central fascia moderate, ill-defined, 
ftisoons-grey, running firom before middle of oosta to f of inner margin, 
edges very irregular, anterior edge rather deeply emarginate above and 
bdow middle, towards inner margin partially obsolete ; four small sub- 
quadrate fuscous-grey spots on oosta towards apex, in female giving rise to 
(xmfiised very irregularly reticulated fuscous-grey lines proceeding obliquely 
to hindmargin ; cilia grey-whitish, basal third within a dark grey line 
whitish barred with dark grey. Hindwings grey, paler in female, spotted 
with darker ; cilia whitish, with a grey basal line. 

This species appears to be the only one with a crested thorax, but it 
does not seem necessary at present to separate it on that aocoimt ; it can- 
not be confused with any other. 

A. pair taken on sandhills near Christchurch, in March ; 1 have 
seen several others firom the same locality, taken in November and 
December. 

11. Harm. obUmgana, Walk. 

(r«r«M obloHgam, Walk., Brit. Hus. Get., 808, (Caeotfia) iteyt,. Pros. Linn. See, K.S.'W., 

1881, 489 i Tmu inqfihma, Walk., Brit Mas. Cat, 804 ; T»ra$ cuntigem, Butt., 01st 

But, n., 869.) 

' a 

Minor, alis ant. griseis, interdum ocbreo-snffkuiB, area basali, fasda 
media abbreviata cum macula coste triangnlaii conflneute, macula angnli 
analis, alteraque marginis postioi parva satnratioribue, striga disci nigra ; 
post griseis. 

IMt, female. — 16-10 mm. Head and thorax greyish-fuscous or grey ; 
palpi rather elongate. Forewiugs moderately broad, posteriorly dilated in 
male, qosta moderately arched, hindmargin sinuate, slightly or not oblique; 
grey or ocihreous-gfqr, with indistinct darker strigulie ; basal patch some- 
what darker, outer edge marked by a dark strigula, very irregularly angu- 
lated above middle ; oentral faecia modorato, varying firom grey to dark 
reddish-fiiBoous, running firom before middle of oosta to f of inner margin, 
graerdOy obsolele on lower halfi ulterior edge well-defined on upper half, 
posterior edge suffused ; an Si-defined grey or fusoons-grey blotch on costa 
■lumt f , ofbn uniting with upper Imlf of central fiwoia to form a large tri- 
angular blotoli : often a alendac Uaokish longitndinal line in disc on central 
ft aaHai and in female the eentiral fiweia sometimes mixed with brownish- 
oduMoas, espec ia lly above this line ; a very indistinct blotch on anal angle, 
•emetiaee confltient with tiw costal blotob ; a small dark spot on hind 
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margin above middle : cilia grey or greyish-ochreouH. with a darker line. 
Hindwinge light grey, Bometimes partially oohreousotiuged, spotted and often 
sufiusod with darker grey ; cilia whitifth-^grcy, with a darker basal line^ 

Bather variable in colour aud considerabl}^ in lutenbity of marking ; bnt 
easily separated from all the other species of the genus by its dull grey hoe* 

Occurs rather commonly at Christchurch, Dunedin and Blenheim, in 
December, January and March, seeming attached to L^tU/npermum* But* 
ler's cuneiyera is foimdoil on a light-coloured specimen with strongly-marked 
costal blotch, received from lllciihcim ; 1 have seen two similar specimens 
from the same locality, but can find no reliable point of distinction and 
have no doubt of their identity. 

12. Harm, zairophana^ n. sp. 

Minor, alis ant. ruhs, griseo-mixtis, macula magna posteriori albida 
ocliroo* mixta ; pobt. baturate griseis. 

Female . — 14 mm. Head, palpi aud thorax reddish-ochreons-brown, 
mixed with whitish-grey ; palpi moderate, grey-whitish iutemelly and 
beneath. AntenusD grey, aunulated with black* Abdomen dark gray. 
Legs grey, anterior and middle tibiie and all tarsi suffiised with dark 
fuscous, except at apex of joints. Forewings rather narrow, oblong, oosta 
gently arched, apex nearly rectangular, hindmargin sinuate, not oblique ; 
reddish-oohroous-browu, thickly mixed with dark fiiicous-grey ; a tolerably 
well-defined large ^rhitish blotch on hindmargin, almost reaching costa and 
anal angle, extending in disc to } from base, oontaining two small pale 
oohreous spots mixed with grey scales, one on its upper and the other on 
its lower margin, alnmst uniting in middle, so as to bisect the blotch : oUia 
reddish-oohreous-browu mixed witli grey. Hindwings dark grey, apex 
blaokish-grey ; cilia whitish-grey, with a dark grey basal line. 

Very distinct by its deep oolouriug and the posterior whitish blotch. 

One fine specimen taken at light at Ohristchuroh in March. The male 
being unknown, the generic location is not absolutely assured, but I have 
little doubt the species is correctly placed. 

18. fiem, imsa, Bntl. 

{Teras anea, ButL, Pkoo. J., 1877, 408.) 

Major, alia ant. fuscis, M. flavo, F. odhiteo-suffiMiis, costa F. alba ; post. 
M. saturate flavis, posterius nigro-mixtb, F« albls, posterius dilute flavis. 

MaU, 9!J mm. ; fmaU, 80 mm. — fieadt po^pi Md thorax in male brown* 
ish-oobreous mixed with fuscous, in Ibmde oohreotts-whitish suffused irii)t 
pale ochreous ; palpi rather long. Antennss in male fttscous, in female 
whitish^^oohreous. Abdomen in male ydlowish-mdireoue mixed with fim* 
eons, in female oebreous-whittsh. liegs oohmus^whitlsh, anterior and 
middle pair more or less suffused with fusoouagtey, posterior In male 
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milfosfid with yellowish. Forewiugs oblong, hairdly dilated, in male moder- 
ately broad, in female narrower, oosta moderately arehed, hindumrgin not 
oblique, in nude gently ronnded, in female sinnate beneath apex; dnll 
greyiali-fnscoiu, irregularly suffused in male with golden-ochreous-yellow, 
in female with light yellowish-ochroous ; in male extreme costal edge 
whitish except near base, in female oosta narrowly white throughout : cilia 
in male oohreons-grey-whitish, basal half suffused with yellowish, in female 
white, base ochreous-tinged. Hiudwings in male deep ferrngmons-yeUow 
mixed with dark grey, especially posteriorly, so as sometimes to form a 
broad dark biudmarginal band, and an obscure discal spot beyond middle, 
cobta towards middle broadly paler, cilia whitish-yellow, at base and on 
anal angle iermgiuons-yellow ; in female dull white, becoming broadly pale 
yellow posteriorly, cilia white, at base pale yellow. 

Conspicuous by its large size and distinotly coloured hiudwings. 

CommcMi at Porter's Pass and Mount Hutt, in January, but probably 
confined to toe mountain districts. I owe my specimens to the kindness of 
Mr. J. X>. £nys, who also furnished Butler's original type. 

14 . Ham. amplexana, Z. 

(tdiograpUB (?) amfUMha, Z., s.bV., 1870. 398, (Caeoeeia) Froo. Uan. Bm. 

M.8.W., 1881, 4M ; Oscoceta vIlU, BotL, Froo. Z.8.Ii.. 1877, 409. pi. XLm., 10.) 

Minor, alia ant. albidis, angnlo reboluornm amplectente, fascia media 
obliqua, M. superius obsoleta, maculaqne ooste triangiilari saturate fhsois ; 
post, albidis, apicem versus leviter ochreis. 

— 18-17 mm. Head and thorax whitish ; palpi elongate, 
externally mixed with dark fuscous. Forewiugs moderate, oblong, hardly 
dilated, oosta in male slightly arched, bent before middle, in female strongly 
arched towards base, slightly sinuate beyond middle, bindmargin not 
obUqne, rather strongly sinnate beneath apex ; whitish, indistiuetly strign- 
lated with fiisoous ; basal patch represented in male by a sharply-marked 
blaokisb-fiascons narrow fascia proceeding frmn costa at i obliquely inwards 
to disc, thence abmptiy to base beneath oosta, in female by a dark fiisoons 
faseia frwn oosta befare irregularly angulated below oosta, bent inwards 
in diso as in male, but less defined ; oentral laaota rather narrow, dark 
Ihsooas, fbm oosta boCoie middlo to inner margin beyond middle, in male 
obaoloto towards oosta, in female distinet torongboat, anterior edge dark- 
naw g inod, posterior edge suShsod ; a rather iU-dsfined fusoous triangnlar 
pitto SBtsndiag eosta from middle to befnre iis lower extremity 
nsasify oonanotsd with- oentral fiMOta and anal angls ly two irregularly 
ont^ olsai^ linos ; a Mondy fhsoons spot on middlo of bindmargin, its 
antstibr sdga marked with from two to ftmr Uaqkish dots { hindmargin 
MButiiads dotts4 irito bktok : oUia grsy-whHish, beoonung dark fosoons 
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towards base, espeoially ronnd apex. Hindwinge whitish, faintly yellowish* 
tinged posteriorly, and spotted with grey ; eilia whitish, with a grey basal 
line. 

Bemote from all its congeners in sitperfioial appearance ; the peenliar 
aogulated subcostal mark at base, (differing in the sexes), is unique in its 
way, but only conspicuous in the male. 

Common at Ghristclmrch, Wellington, and Dunedin, generally in 
gardens, in January, February, I^farch, and August. 

7. Cacoecia, Hb. 

Thorax smooth. Antonnre in male ciliated. Palpi moderate or rather 
long, porrected, second joint triangularly scaled. Forewings in male with 
strong costal fold. Uindwings broader tlian forewings. Forewings with 
12 veins, 7 and 8 separate, 7 to hindmargin. Ilindwings with B veins, 
8 and 4 from a point, 8 approximated at base to 4, 8 and 7 separate (rarely 
stalked). 

Distinguished from HarmoJ^ja by the origin of veins 8 and 4 of the 
hindwings from the same point, from Tortrix by the costal fold of male. 
Of the species which I originally referred here, four have been satisfootorily 
determined to be mere varieties, three have been transferred to the neigh- 
bouring Harmoloffa, one (of which the male had been unknown) to Tortrix^ 
and one is removed to the OrapholUkida^ the basal pectination of the bind- 
wings having boon overlooked. I have now only two true speedea of 
Ceuiofcia from New Zealand; the genus is numerously represented in 
Australia. 

15. Cac, 0(te€9uma^ Walk. 

{T^om Walk., Brit. Mus. Oat., 803, {Cacoeeia) Meyr., Proo. Linn. Boo. K.S.W., 

1881, 491 : Tfrai bifftttfana, Walk., Brit. Hus. Oat., 805 ; taipanx, Feld., Beis. 

Nov., pi. CXXXVn.. 46; Caeoecia inana, Butl.. Proo. Z. B. L.. 1877. 408, pi, XUn., 

18.) 

Media, alls ant. ochreik fuscisve, interdum purpureo^suffusis, area basali, 
fascia media obliqua inferius dilatata, macula costfe triangulari Altcraque 
marginis postioi parva vix saturatioribus, siepe obsoleiis; post, albido- 
griseis* 

Var. a* Alis ant. macula disci ante medium parva albida. 

MalSf 19-28 mm. Head and thorax varying from ochreous to 

dark fuscous or purple-fuscous (sometimes discolorous) ; palpi rather long. 
Forewings moderately broad, posteriorly dilated* less in female, costa 
moderately arched, in female straighter posteriorly, hindmargin sinuate, 
not oblique ; varying from ocliroous to dark oohreoos-fusooue, finely strigu- 
lated with daiker, soinetimeB wholly suffused with purple ; markinge ^ 
ill-defined, hardly darker than ground-colour, dften wholly obsolete } outer 
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•dge of InumI patch strongly angnlated above middle, beneath connected 
iritii a spot on inner margin before middle; central fbsoia from before 
middle of costa to inner margin at f , narrow above, strongly dilated on 
lower half, margins very irregalar ; a triangnlar patch on costa abont f ; a 
small spot before middle of bindmargin (sometimes conspiononsly darker) : 
cilia oohreons or ochreons-fosoons, with a darker basal line. Hindwings 
whitish-grey or almost whitish, more or less fitted with darker grey, 
towards apex sometimes ochreons-tinged ; cilia grey-whitish or ochreons- 
whitish, with two darker lines. 

Yar. a. Forewings with a small ronnd whitish or whitish-oohreons spot 
in disc between basal patch and central fosoia. 

A vary variable species, but always characterised by extreme indefinite- 
ness of marking, and broader-winged than the following. The var. a 
(desoiAed by Walker as distinot imder the nune of biffuttana) 1 also sup- 
posed at first to be a good species, but have since seen transitional forms, 
which leave little doubt that it is merely a varietal development. The 
purple variety is also very striking and handsome. 

Larva ra&er stout, cylindrical, somewhat tapering behind, with scat- 
tered short whitisli hairs ; whitish-green, spots hardly darker ; dorsal very 
distmot, slender, dark green ; head very pale greenisli-ochreoas. Feeds 
between joined leaves of Paruw arbortum (Ardliaceo’) in April ; pupa free in 
same ^ition. This larva prodneed a i||pMimen of the purple variety in 
June (indoors). The larva is certmuly ntik aonfined to this food-plant, and 
is probably more or less polyphagous. 

Common at Auckland, Wellington, Nelson, Christchurch, and Dunedin, 
and probably generally, from January to ICay, and even in July. 

16. Cao, enoplana, n. sp. 

Media, alia ant. dUnte fhscis, costa, linea aatica transversa, fascia 
oUiqna lata superius coarotata, trianguloque oostst saturate fuscis ; post, 
albidis. 

Male.— 20 mm. Head, antenne, thorax, abdmnen, and legs whitish- 
brown ; (palpi brcdBea) ; anterior and middle tibiis and tarsi suffused with 
dark fioecoas except at apex of joints. Forewings moderate, posteriorly 
dilated, costa moderately anhed, hin d m a i giu sinuate, hardly oblique ; light 
dan brown ; eoetal edge and fold darit fosoous ; outer edge of basal patch 
mdioatsd by an irxegalar dmk fuscous line from d of costa to t inner 
mwgin ; mwtral foeoia dark fuseous towards costa, towards inner margin 
diardly dstker than (^und-edour, but matgiaed by dark fosoous lines, 
T ttf t t lfg i g from before middle of ooeta to before anal angle, vary narrow on 
iMMt%gMMlBaBy jEBanaig to middle, very broad on lower half, tnaigins ra&er 
tlKglQlav : « ff a^sined itriaagolar darii foaooaa gpot Mr eoeta about f : eilia 
4 



to TnuuMitiotu, — Zootagjf. 

light hr owa , -witli a duicer basal line. Hind'irisga gnqr>«lutiBh« ytity aligbtly 
oehreooa'tiagad, thinly spotted mth grey ; eilia wlatisli, spotted with gtqr 
at base. 

Oharaoterised by the dear ‘weU-defined marldxigs ; snparfioially ra&ar 
resembliag the Anstralian 0. mnmoi^fnam, Meyr., bat removed from it by 
the strong oostal fdd. 

One speehnen taken at Wellington in Felmiaiy. 

8. Toataix, Tr. 

Thorax smooih. Antennie in male ciliated. Palpi moderate, porreeted, 
second joint triangnlarly scaled. Forewings in male simple. EUndwings 
broader than forewings. Forewings with 12 veins, 7 and 8 sepmrate, 7 to 
hindmargin. EBndwings with 8 veins, 8 and 4 from a point, 0 approxi* 
mated at base to 4, 6 and 7 separate. 

Separated from Cacoteia by the absence of oostal fold in male, frwa 
Prot^a by the origin of veins 8 and 4 of the hindwings from a point, 
from Diptofina by the simply and shortly ciliated antennie the male. 
Well represented in Anstralia; there are six known species from New 


Zealand, thus distingnishable : — 

A. Head and tbnras white 17. eharaetami. 

B. ,, „ „ 0rey 

1. Forawinga moderately broad 18. imuam. 

3. „ namv 83. Ptnima. 

C. Head and thorns odhreooa 

1. Central faeoia wholly absent .. 31. iMeealme. 

8. „ „ partly i n die a la d or entire 

a. Foatetior eoetal spot distinet .. .. 38. fUfapO M Mt. 

b. ., „ ., absent .. It, pUMma. 


17. Tort, cAaraotom, M«yr. 

(Caeoteia eharaetana, Ifeyr., Proo. Unn. See. N.B.W., 1881, 483.) 

Minor, alia ant. albis, friwue medial dimidio saperiore angnsto higtes- 
cente ; post, albis, raro albido'griseis. 

UaU,fpmU,~^l4r-19^ mm. Head and thorax dnU white; palpi rather 
elongate, externally mixed with dark foseons. Forewings moderata, slig^fly 
dilated posteriorly, costa moderately ntebed towards base, tbenoe aeoily 
straight, fria% sinnate beyond middle, hindmargin shgbtly rinaate, not 
oUique ; dritt Irbite, frdntly strignlated with pole oobreona'-gr^, and with a 
lew scattered Uackisfa scales; outer sdge of Muni patch insgolar, 
above middiet partially indicated by bladdsb seales or dbsolate ; in 4«eian.in 
an indisiiaet grey spot on inner maci^ befrae middle, shading into sdga of 
basal patob ; caat r al iMcia from bs4»e middla irf oosta to tn«nt» tnt y ' n 
bsfare ainal angla, qpp« third very namnrt Uacktsh, or ocbtaoas-liuaoiui 
mixed with Madr, lowar twe<tbiida strongly and iixagnlaify dOatad, ilmaat 
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wholly obMkte uul Cuatly ontlmod ; two or tfante small blaokuh dots 
hofwre middle of bindmugin ; sometimee a faint greyiah triangular ooatal 
patch before apex, containing two or three blaokuh ooatal doia: cilia 
wfaitiah, base dotted with black, on upper half dark fhaooua towards base. 
MndwingB white (in one fomale whitish-grey), spotted with grey ; oilia 
white, base dotted with grey, round apex greyish. 

Oonqdonondy distinot throng^ the white ground-colour; in form of 
wing resembling a Ctuoteia, but the male has not the slighteat trace of a 
fold. 

Originally described from one specdmen taken near Auckland in 
Januaty. I lately obtained frre fine specimens near Ohristohnxoh in 
April, and have seen four others from the same place ; the species is very 
distinet, and has no afSnity with Miquana, Walk., as suggested. 

16. Tort, dmiam, n. sp. 

Minor, alia ant. saturate grisao-fascis, albido-irroratis ; post, griseis. 

Jfefr.-— 17i mm. Head, palpi, and thorax dark foscons-grey, mixed 
with udiitish-ochreous ; palpi rather elongate, internally whitish-ochreous. 
Adtennu dark foiscons. Abdomen oehteons-grqr, anal tuft pale grayish- 
oohreons. Legs oehreous-whitish, anterior and middle pair suffused with 
dark fuscous except at apex of joints. Forowings moderate, hardly dilated, 
costa moderately arched towards base, posteriorly nearly straight, hind- 
margin sligfatly sinuate, somewhat oblique; dark ftiaoous, densely mixed 
witit whitish scales, and rety obsoletely oohreoue-ting^ on small spots: 
cilia whitish mixed with dark foscous. Hindwings foscons-grey ; cilia grey- 
iriiitish, with two rery suffused foscons-grey lines. 

A very obaoure-looking, yet very distimt species, in form approaching 
the preoeding. 

One fine speeimen, kindly presented to me by Dr. W. H. Gaae, who 
took it near South Bakaia in Uareh, amongst rou|^ herbage. 

16. Tort, pktoritmA, Fdd. 

(OnpfoUllto pMoHmo, JfOL, Mm. Xor., pi. CXtXVn, U ) 

H scSa, aUs ant. ochareis, interdmn foseo-saffusia, costa flava, triangulo 
ad bachn magno saturMe fosoo vd ctiam subtiridi, foaoia oUiqua nigre- 
secBte, his saqpe obsoletb ; post, albidis. 

MMf, /ssMls.-— S0-4M man. Head, pa^, and thorax varying from pale 
oduraoMs to tei!ldidt<oohm<!aM^b«>Wtt ; palpi modoate. Antennm whitish- 
gnty. dbdmiMB whiiiah*dduraous or whitidi. Legs whHish, anterior pwr 
Chiuci triSi IjNrik fSBOous except at apex joints, middle tibiu more or 
lew wtlttid with nsdiiah-frueoas. dPorewings moderate, posteriorly rather 
di lat ed, ilwsrotlred (owards base, costa gently aedbed. smnewhat sinuate in 
‘ Urtd dli t Ite lW i iit in fodanted hwwat h apes, not oUifae: varying from vmy 
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pale whitiHh*ocbroou6 to roddibli-ocLrcotis, Bomotimos finely strigulatod poB- 
teriorly with dark fascous; somo times wholly siiffusod, except towards 
costa, witl] smoky-grey or light greenish-grey ; costal edge orange-yellow or 
ochreons -orange ; basal patch reprosontod by a large triangular dark fuscous, 
dark reddish-fuscous, or sometimes dull green blotch, varying from very 
sharply defined to wholly obsolete, base near and parallel to inner margin, 
anterior side near and parallel to costa, posterior side outwardly oblique, 
anterior angle resting on base of wing, posterior angle counooted with inner 
margui, apex confluent with central fascia; central fascia moderate or 
rather narrow, nearly evenly broad, margins slightly irregular, running 
from before middle of costa to -g of iuucr margin, blackish-fiiBcous or dark 
reddish-fuscous, sharply defined tliroiighout, or partially or wholly obsolete 
except anterior edge towards inner margin : cilia whitish-oohroous, with an 
ocliroous-orange basal line, tips becoming dark fuscous round apex. Hind- 
wings whitish, slightly tinged with greyish towards base and with roddish- 
oohreous posteriorly, spotted with grey; in male with a pencil of long 
whitish hairs at base of costa ; cilia white. 

A liaiidsome and oxcocdiugly variable spoeies, very distinct from any 
other. The pencil of hairs in the male is similar to that of /Vo*. a»phtaua, 
but I attacli no generic importance to this character. 

An autumnal insect, occurring commonly nt Porter’s Pass, Lake Ouyon, 
South Bakaia, and Ghristchurcli, in March and April. 

20. Tort, philopoaiui^ Moyr. 

(ToTirix phllopoana, Meyn, Proc. Linn Soc. N.S.W., 1881, 516.) 

Minor, alls aut. dilute oclirois, area basali, fascia obliqua inforius dila- 
tata, triauguloquG cost® postic® parvo ochreo-fuscis ; post. M. albido-griseis, 
P. albis, 

female, — 14-17 mm. Head and tliorax pale oohreous ; palpi 
moderate. Porewings moderate, in female more elongate and narrower, 
costa moderately arched, hindmargin slightly sinuate, oblique, in female 
more oblique ; pole ochreous, with a few scattorod blackish scales ; basal 
patcli ochroouB-fuscous, rather ill-defined, especially in female, outer edge 
from i of costa to i ot inner margin, angnlated above middle; central fascia 
ochreons-fuscous, from before middle ot costa to anal angle, narrow towards 
costa, lower j rather dilated, margins sliglitly irregular, generally with a 
blackish dot on posterior margin below middle ; a rather small triangular 
ocbroous-fuscous spot on costa midway between central fascia and apex ; 
Bomotimos a small ill-defined oohroous-fuscous spot on middle of hind- 
margin ; markings in female usually snore reddisb-oohreous and less well- 
defined : cilia whitish-ochreous. Hindwings whitish-grey, in female often 
whitish ; cilia whitish, with a faint grey basal line. 
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Allied to the Australian T. ijlaphyrann^ Meyr., but not to be confused 
with any other New Zealand species. 

Taken abundantly at Hamilton amongst long grass on the skii'ts of the 
forest, in January. 

21. Tort, Uucaniana, Walk. 

{tJonchylh hmcanwnaj Walk , Brit. Mub. Cat , 870, (Tortrir) Meyr., Proo. Linn. Hoe. 

N.H.W., 1H81, C17 ; Oelechia Walk., Brit. Mua. Cat., 052; Teraapaunilntfa^ 

ibid., Hupi»l,, 1781.) 

Minor, alis aiL,. dilute ochreis. squamis paucis conspersis punctoque 
disci nigris, su'pius striga disci hrevi longitiulninli grisea ; post, alhis. 

Male, mm. Hoad and thorax pole ochroous ; palpi 

moderate. Forewings moderate, in female more elongate and narrower, 
costa moderately arched, hindmargin slightly sinuate, oblicpie, in female 
more oblique ; pale ochreous, somotimoM deeper in female, often rather 
darker between the veins posteriorly ; some irregularly scattered blackish 
scales ; generally a rather more conspicuous black dot in disc beyond 
middle, usually preceded by a short longitudinal cloudy greyish streak 
above middle : cilia whitish-ochroous. Hindwings white, posteriorly some* 
times faintly greyish ; cilia white. 

Allied to the preceding, which it resembles in form of wing, but entirely 
devoid of the usual transverse markings. 

Very common and widely distributed, occurring in grassy places at 
Auckland, Hamilton, Oambridgo, Wellington, Nelson, aud Chrisichurcb, in 
January, February, September, and October. 

22. Tort, aerodana, Meyr. 

(Tortrix aXTodam^ Mfiyt,, Proo. Linn. Soo. N.S.W., 1881, 520.) 

Parva, alis ant. griseis, olbido nigroquo oonsporsis, M. intordum fascia 
angusta obliqua maoulaque oostse ochreis; post. M. saturate griseis, F, 
albidis. 

Male — 10-11 mm. ; female — 14-14^ mm. Head and thorax grey ; palpi 
moderate. Forewings narrow, costa moderately arched, hindmargin slightly 
rounded, very oblique ; rather dark grey, irrorated with grey-whitish, and 
with scattered blackish scales, in female paler ; in male sometimes a dis- 
tinct slender ochreous fescia from before middle of costa to before anal 
angle, and an ochreous costal spot, but these are often imperceptible : cilia 
grey*whitish, darker towards base. Hindwings in male dark grey, in female 
whitish, posteriorly whitish-grey ; cilia in male grey, in female whitish, 
with a darker basal line. 

Immediate^ known by its small size, grey colouring, and narrow 
wings. 

Eight speounens taken amongst heathy scrub at Hamilton in January. 
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9. Diptsrxkai Mejrr. 

Thorax generally with a very small crest, or smooth. Antenim in male 
bioiliated with fine long cilia. Palpi moderate, porrectod, second joint 
triangularly scaled. Forewings with costa simple in male. Hindwings not 
broader than forewings. Forewings with 12 veins, 7 and 8 separate, 7 to 
hindmargin. Hindwings with 8 veins, 8 and 4 from a point, 6 slightly (or 
rarely strongly) approximated at base to 4, 6 and 7 stalked (rarely separate). 

Distinguished from Tortrix by the long fine biciliations of the antennie, 
and nsually by the stalking of veins 6 and 7 of the binvwings. There are 
several Australian species. Of the three given hereafter, D. imbr\ferana is 
a typical species of the genus. Z>. inceasana differs in some respects, having 
veins 6 and 7 of hindwings separate, and more elongate palpi, for which 
reasons I formerly referred it to Arotropkora^ but it is without the charac- 
teristic antennal dentations of that genus, and the antennas appear here to 
furnish the most reliable characters. D. jaetatana also diverges in respect 
of the separation of veins 6 and 7 of hindwings, and in having vein 6 
closely approximated to 4 at base ; acquaintance with the male shows its 
former conjectural position to have been erroneous, The three species are 
very dissimilar and easily distinguished : — 


A. FofewingB whitish • . « . . . 85. imhriferam. 

B. „ oohreotui or fusooas. 

] . A sinuate blaoh streak in disc 28. Jaetatana. 

2. No black streak • . 24. inemana. 


28. Dipt, jaetatana, Walk. 

(Batode$ Jaetatana, Walk., Brit. Mos, Cat., 817; Seiaphila JlexiviUana, Ibid,, 858; 
JPadUea pHvatana, ibid., 882 ; Qrapholitha valuta, F^d., Beis. Nov., PI. CXXXVII., 82.) 

Minor, alia ant. ochreis, smpe fusoo-suffusis, postice fosco-maculatis, 
striga disci antica sinuata nigra ; post, griseis. 

Male, femaU.^1^19 mm. Head, palpi, antennas, and thorax brownish- 
obhreouB or fuscous ; palpi rather elongate, externally dark fusoous. Abdo- 
men oehreouB-grey. Legs wbitish-oohreous, anterior and middle pair 
suffused with dark fhscous, except towards apex of joints. Forewings 
moderate, somewhat dilated posteriorly, costa moderately arched, hind- 
margin slightly sinuate, not oblique ; varying from hgkt brownish-oohreous 
to fusoous, paler towards anterior half of oosta; a sinuate blaoktsh streak 
in disc, reaching from near base to middle, anterior extremity obscurely 
bent downwards to inner margin ; five or six small dark fuscous spots M 
costa, the two last coalescing below costa; a small dark fuscous agai in 
disc beyond middle, another on middle of hindmargin, and a third on anal 
angle; all these spots obsolete in darker q^edmens: eiUn light odureous, 
with a fuscous line near base. Hindwings grqr ; cilia whitish-grey, with a 
grey basal line. 
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Peonlinrly oharaeterued by the stroog amnate blaok diaoal atreak. 

Thrae apeoimena taken near Dunedin. 

24. Di^. tnoMMtna, Walk. 

{Tfra$ inetiMM, Walk., Biit. Mob. Oat., 804, (Arotrofhora) Mejrr., Preo. Una. Sm. II.S.W., 

1881, 638.) 

Minw, alia ant. foaoia, faaoia media direota, macula eoato triangulari, 
alferaqne anguli analia angnata ereeta aaturatioribua ; poat. griaeia. 

MaU, fmah, — 18-16 mm. Hoad and thorax dark iiiBOona ; palpi rather 
long. Forewinga moderately broad, aubtriangular, ooata moderately atohod, 
hindmargin ainnate, oblique ; dull reddiah'hiBoona, atrignlated with darker, 
with dark reddiah-foaooua markinga ; ontor edge of basal patch indicated by 
an indistinct rather irregular line; central &soia moderately broad, not 
oblique, from middle of costa to middle of inner margin, anterior edge 
atraight, weU*defined, posterior edge sufiused, connected with a cloudy spot 
in disc beyond middle ; a triangular spot on costa at f ; a short erect streak 
from anal angle, reaching nearly half across wing : cilia pale reddish-fuscous, 
with a strong blaokuh basal line. Hindwinga grey, indistinctly spotted with 
darker ; cilia pale grey, with a darker basal line. 

Considerably broader-winged than the following species, and widely 
distinet by the frtaoous eolonring and straight perpendienlar central 
fkscia. 

I took one specimen at Auckland in January; 1&. B. W. Fereday has 
two others, taken at Ohristohureh in Norember and Dei^ber. 

85. Dipt, imlni/tratki, Meyr. 

{WgUtim tmhrtfmuM, Wtft., Free. lihm. See. N.8.W., 1881, 687.) 

Pam, alia ant. albidia, area basali, fiuoia media angulata, macula eoste, 
altaraque anguli analis grisais; post, griseis. 

MaU, /nnals.— 4|-18 mm. Head and thorax whitish ; palpi moderate. 
Forewings rather 'narrow, not dilated, ooata moderately arched, hindmargin 
obliquely rounded ; whitish, sometimes fruntly ctouded with grey, obscnsely 
atrigulaied with fruMoua-grey ; basal patch more or lees fuscous-grey, outer 
edge inegnlMiy angulaled in middle ; central fascia suAuedly fuscous-grey, 
obsraisly maigined with dark-fitsoous, moderate, rather narrower towards 
oorta, miming from middle of ooata to middle of inner margin, angulated in 
middle; apkal portion wing mom distinctly atrignlated with fnacons- 
grey, itrigute geomaliy eoaleaeing to form a spot on eoata at }, a smaller 
quit on .anal angle, and sometimes one on middls of hindmargin : cilia 
trikilialit with a grey haeal line. Hindwings greyt darker posteriorly ; cilia 
gmy, wfrh a dariter basal line. 

An ineeniQienflue q^scies, yet not like any other. 

. XalmaatAaciklaadaiidWriliogtoB in January. 
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10. Eubtthsota, n. g. 

Thorax smooth. Antenu» in male shortly ciliated. Palpi moderate* 
porrected, second joint triangularly scaled. Forewings with costa simple in 
male. Hindwings broader tliam forewings, cilia long. Forewings with 
10 separate veins, vein 6 to costa, (normal veins 8 and 4, 7 and 8 being 
probably coincident). Hindwings with 7 veins, 2, 8, 4 remote at origin, 
short and nearly parallel, 6 and 6 rising near together, 7 free, cell long, 
transverse vein bent, rather outwardly oblique, (normal veins 8 and 4 
coincident). 

The only known genus of the group possessing only 10 veins in the 
forewings ; and the venation of the hindwings is also peculiar. The type 
does not, however, appear ancestral, but rather as an eccentric development 
from Tartrur, 

26. Eur. robusta^ Bull. 

(ZeUithenes robtuta, Butl., rroc. Z.SL., 1877, 408, Pb XUU., 17; Sisffonoptyeka wgU- 
genst ibid., 404, PL XLHl., 18.) 

Parva, alia ant. albis, oohreis, vol rufis, fasciis duabus obliquis perfractis, 
maeulis costie marginisque postici soptem nigresoentibns ; post, griseis. 

MaUf female , — 9^10 mm. Head white, often suffused with ochreous 
or reddish-ochreous, face and a longitudinal line on crown generally re* 
maining white. Palpi white, externally generally suffused with ochreous. 
Thorax varying from white to reddish-ochreous, back sometimes dark 
fuscous. Antennie grey. Abdomen elongate, stout, whitish-grey or 
whitish. Legs white, anterior and middle pair suffused with dark fuscous 
except at apex of joints. Forewings very narrow, costa in male almost 
straight, in female slightly arched, hindmargin very oblique, nearly 
straight ; white, grey-whitish, ochreous, or reddish-ochroous-brown, the 
white specimens often partially suffused with pale ochreous; markings 
sharply defined, dark fuscous or Uackish; a narrow very oblique fascia 
from near base of costa to inner margin before middle, rather widely inter^ 
rupted immediately below costa, broadly dilated towards izmer margin; a 
moderate oblique &6cia from before middle of costa to inner margin at 
evenly broad, generally interrupted beneath oosta, margins sometimes 
irregular ; three small subquadrate equidistant inwardly oblique spots on 
costa between central fteoia and apex, ottm separated white scales, a 
fimrtfa at apex, and three others on hindmargin : dlia whitish, whitish* 
oohreous, or grey, base barred with black and white. HindwmgB fdsoons* 
grey, darker posteriorly, thinly scaled towards base ; cilia whitisb or gr^, 
with a darker basal line. 

A rather handsome and very distinctly medeed speciest extremely vari- 
able in colour. 
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Mr. B. W. Fereday formerly took this species in abundance amongst 
grass near Ghristchuroh, whence it seems now to have disappeared, probably 
owing to the extermination of native by English grasses. 

11. PaOTBXliYMKA, U. g. 

Thorax smooth. Autennao in male bioiliated with fascicles of long fine 
ciliations. Palpi moderate, porrected, second joint roughly scaled above 
and beneath. Forewings with costa simple in male. Hindwings as broad 
as forewings. Forewings with 12 veins, 7 and B separate, 7 to liindmargin. 
Hindwings with 8 veins, 8 and 4 widely remote at origin, nearly parallel, 
5 slightly approximated to 4 at base, 6 and 7 long-stalked, transverse vein 
very oblique. 

Differs from Pro»elma e8i>ecially by the peculiar ciliations of the 
antonufiD. An interesting genus, approaoliing more nearly to the com- 
mon ancestral type of the Tortrivina^ than any other native to New Zealand. 
It has considerable affinity both with VroMlena and DipteHna, the very 
oblique transverse vein of the hindwings being found in some species of 
both those genera (as Pros, annosana and Dipt, imbriferana). 

27. Proth, nephehtanat n* sp. 

Minor, alia ant* dilute griseo-oebreis, fusoo-nebulosis, area baaah 
fasoiaque media suhobliqua obsoletis vix saturatioribus ; post, dilute 
grisois. 

MaU . — 18 mm. Head, palpi, and thorax brownish-ochreous sprinkled 
with dark fuscous. Aiitemne grey. Abdomen whitish-grey-oebreous. 
Legs whitish, anterior and middle pair suffused with dark fuscous except 
at apex of joints. Forowings moderate, costa moderately and evenly 
arched, hindmargin obliquely rounded ; pale greyisb-oohroous, mixed with 
fuBOous, and strigulated with dark fuscous ; basal patch and central fascia 
fuscous, more ochreous towards disc, very ill-defined ; outer edge of basal 
patch nearly straight, rather oblique ; inner edge of central fascia running 
from before middle of costa to middle of inner margin, mther irregular, 
outer edge wholly suffused and obsolete ; a longitudinal slender blackish 
line in central fascia below middle, above which is an oohreous patch ; faint 
txaoea of a douc^ fuscous costal spot about | : cilia oehreoua- whitish, with 
an indistittot grey line near base. Hindwings rather light grey, apex 
darker ; cilia whitish, with traces of two grey lines. 

A vary obsaurdy marked insect, yet very different in appearance from 
any o&ar. 

Qua ffna igyadtnaii takm amongst bush near Ohriatohnroh in March. 
lPam.2. OBAFHOLITHIDJB. 

Idwar median vain of hindwings pectinated with hairs towards base ; 
vain frntfiuwwiiigs rising bafara posterior third of lower margin of odl. 
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The genera oooorring in New Zealand may be thns tabnlated : — 


I. Forawiagi with U vefau. 

A. VeiBB 8 and 4 of hindwinga from a point. 

1. Thorax oioated 12. Sfalxightra. 

2. „ amooUi. 

a. Forewingi in maU with eoatal fold 14. PadUea, 

b. „ „ „ aimple IS. AphtUa, 

B. Tein« 8 and 4 of hindwtngi (talked or eoinoidant. 

1. Forewinge in male with eostal fold. 

a. AntenniB of male notched abore baeal Joint . . ' . . 17. 8trtp*ieero». 

b. „ „ M entire 18. ProHthona. 

8. Foreedngi in male eimple. 

a. Hindwinge in male with diseal groore and ridge near 

base IS. Carpon^a. 

b. „ „ „ simple 12. BxorUt, 

U. Forewinge with 11 veins. IS. HenAeeaiHeha. 

12. Epauipboba, Meyr. 


Thorax with a very large erect crest on each aide of haokt and a email 
double crest behind. Antennas in male thinly ciliated. Palpi moderate« 
straight, porrected, second joint with appressed scales. Forewings with 
costa in male simple, apex falcate. Hindwings broader than fotewings. 
Forewings with 12 veins, 7 and 8 separate, 7 to hindmargin. Hindwings 
with 8 veins, 8 and 4 from a point, 6 moderately approximated to 4 at base, 
6 and 7 stalked. 

A very peonliar genns, remote from any other known to me ; it contains 
only one speoieB. 

28. Epala. aamam, Meyr. 

(Bpalt^hora aaemma, Ifsyr., fooo. Idim. Boo. H.S.W., tSSl, 848.) 

Media, alis ant. oehreo-albidis, dilute mfo-nebnlosis, fascia angnsta 
dentata antioa, dnabns aliis ad ooetam conflnentibns, signo disci trirami, 
macula oostis triangulari,. strigaqne posttea sinnata saturate rufis ; post. 
griseo.albidiB. 

MaU , — ^26 mm. Head and thorax whitish-ochreous, mixed witit ochreous 
and dark fitsoous. Fotewings oblong, moderately broad, costa rather 
strongly arched, dQatod before middle, apex fiileate, hindmargin obUquely 
sinuate: whiti8h.oehreou8, irregularly mixed and douded with browiuih> 
ochreous; veins posteriorly slenderly dark fitseoas; markings ochreous* 
frisoous, becoming daidter reddish-luoons on costa and inner margin ; outer 
edge of basal patdi represented by a slender irregular, twice deepfy dentatCy 
fascia from ^ of costa to f of iimernuu^; maigina of central funiarepte* 
sented by similar slender irregular fincia, both starting together from f of 
costa, separating immediatdy below costa, anterior one proceeding nearly 
directly to inner margin beyond middle, poaterior one abarply 
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below middle, tenniiifttiiig immediately before anal angle ; an elongate spot 
in middle of disc, interrupting anterior edge of central fascia, its upper 
edge emitting a sharp inwardly oblique tooth in middle ; a very flattened* 
triangular spot on costa, extending from near middle to a little before apex ; 
a sinuate longitudinal streak before middle of hindmargin : rilia oohreous* 
white, witli a dark fuscous basal line, and barred with reddish-fuscous. 
Hindwings whitish, posteriorly suffusedly mottled with grey ; cilia white, 
with a basal row of grey spots. 

A curious and rather elegant species, perhaps of South American 
affinity. 

1 took one specimen at rest on a tree-trunk at Wellington in January, 
and Mr. B. W. Fereday has a second from the same locality, taken in 
February. 

18. Apannu, Stph. 

Thorax smooth. Antennie in male shortly ciliated. Palpi moderate or 
elongate, porreoted, roughly scaled. Forowiugs wiUi costa simple in male. 
Hindwings broader than forewings. Forewiugs with 12 veins, 7 and 8 
separate, 7 to hindmargin. Hindwings with 8 veins, 8 and 4 from a point, 
6 very closely approximated to 4 at base, 6 and 7 stalked. 

This genus cannot be considered truly indigenous to New Zealand, but 
1 am not aware whether it could have been artificially introduced. The 
larva is believed to feed in the stems of Jtmem, but is hardly known. The 
species here described is now oosmopohtan in range. 

29. Apk. lanceotana, Hb. 

Minor, alia ant. ochreis fosoisve, saspius vitta media saturate fhsea, 
interdum perfracta vel obsoleta ; post, griseo-albidis. 

Malt, /mall, — 14-20 mm. Head and thorax varying firom whitish- 
oolireous to ochreous-brown ; palpi variable in length, sometimes very long. 
Forewings narrow, not dilated, costa gently arched, hindmargin nearly 
straii^t, obhque ; pale ochreous, often suffused with fuscous, sometimes 
wholly friscoos mixed with reddish-ochreons; costa generally with numerous 
taiy fine obUque darker strigule ; sometimes a straight ill-defined dark 
fttsoous central streak from base to apex, entire or interrupted so as to form 
two or three irregolar spots, or visible at apex only, or wholly absent : cilia 
eatyingfima wltitish-oohreons to fuscous. Hindwings grey-whitish, apex 
someti m es d a rk e r { cilia grey-whitish, sometimes with a darker line. 

Yaiy vasiafcle« some of t!^ varieties tending to be localised. 

lUm near Hamilton in January. 

14. PainisQs, lid. 

Tbomx smooth. Antennas in male, shortly ciliated. PiMpi moderate, 
poneotad, ss a ca A joint rouflhlj sealed. Forewings with strong costal fold 
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in male. Hindwings broader than foreTrings. Forewinga with 12 veins, 7 
and 8 separate, 7 to hindmargin. Hindwings with 8 veins, 8 and 4 from a 
point, 5 approximated to 4 at base, 6 and 7 separate or stalked. 

This genus belongs to a group very extensively represented in the 
northern hemisphere, but practically absent from Australia. The single 
New Zealand species stands quite alone ; I at first erroneously referred it to 
Cttcoecirtf which it closely resembles in most respects, but the basal pectina* 
tion, which I had overlooked, is skongly marked, and I have now no doubt 
of its true position. 

80. Pied. ohUquanat Walk. 

{Terai obliquana^ Walk., Brit. Mub. Cat., 802 ; Tera$ epureatatM, ibid., 805, (Cacoecia) 
Meyr.t Broc. Linn. Soc. N.8.W., 1881, 487; SciaphiUi tranetrigana^ Walk., Brit. 
Mua. Cat., 864 ; Seiaphila turbulentana, ibid., 356 ; Terai cunei/erafuif ibid , SuppL, 
1780; Tortrix ropeana. Feld., lieis. Nov., pi. CXXXVU., 45; Tortrix herana, ihid., 
52 ; f Tera$ eottgeMiana^ Walk., Brit. Mns. Oat., 808.) 

Media, alis ant. grisoo-oohreis albidisve, fusoo-strigulatiB vel suffusis, 
linoa angulata prope basim, faBcite obliqure inarginibus ao parte superiore, 
macula costie alteraquo marginis postici saturate fuscis; post, griseo- 
albidis, 

Male, female. — 16-22 mm. Head and thorax pale oehreous or almost 
whitish, often sufiTusod with fuscous ; palpi elongate. Forewings moderately 
broad, in male posteriorly dilated, oosta moderately arched, hindmargin 
sinuate, not oblique ; pale groyish-oobreous or sometimes whitish, generally 
strigulated, and more or less irregularly suffused with fuscous or dork 
fuscous, sometimes wholly fuscous; costa shortly strigulated with dark 
fuscooR ; markings fuscous or dark fuscous, darkest in the paler specimens, 
nearly obsolete in the darker ; outer edge of basal patch indicated by a 
darker line, sharply angulated above middle, lower J in male thick, generally 
conspicuously blaokish-fuscous ; central fascia from before middle of oosta 
to before anal angle, costal third generally conspicuously darker fuseous or 
blackish-fuscous, moderate in male, very narrow in female, lower two-thirds 
strongly dilated, not darker than ground-colour except on edges, anterior 
edge more distinct, very irregular, posterior edge angulated near inner 
margin ; a very ill-defined triangular costal spot about }, and a small spot 
towards middle of h i n d mar gin, often connected by an oblique strigula ; the 
large triangular space between basal patdi and central bscia in male often 
oonspiononsly paler than rest of wing : cilia whitish-oebreous, with a fusoons- 
grey basal line. Hindwings grey-whitish or light grey, spotted with grey ; 
cilia whitish, with two gr^ lines. 

An exceedingly variable spedea, but always duU-ooloured ; some varieties 
of ibefSnnald in odour and form approach the frmale of Oaeosota e^omana^ 
and are only slanted with ease by the family charaotors, 
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Larva rather Btoui, cylindrical, attopuated at both ends ; rather light 
dull green, bluish-tinged towards back, yellowish-tinged on sides and on 
segmental divisions ; spots hardly lighter ; head (when full-grown) pale dull 
oohreous, spotted with brownish-oohreous on crown. When younger (until 
last moult), head small, black, deeply incised behind, second segment 
gTeonish-whitisb, transparent, hindmargin and posterior angles suffused 
wiUi blackish. Feeds amongst spun-together shoots and leaves of Veronica^ 
Lonicera, Rmuix^ etc. ; probably very polyphagous. Pupa in same position, 
without cocoon. Larvee wore found plentifully in February and March, 
from which moths emorged in April, but probably they arc feeding 
during most of the year. The species is very liable to the attacks of 
a large solitary dipterous parasite, which destroys nine-tenths of the 
larvffi. 

Very common, and probably universally distributed, occurring at Auck- 
land, Hamilton, Wellington, Christchurch and Dunedin, from November to 
April, and occasionally in June and July. 

15. Gaupoo^psa, Tr. 

Thorax smooth. Antennic in male simple. Palpi moderate, ascending, 
approsBod to face, second joint shortly rough-scaled beneath. Forowings 
with costa simple in male. Hindwings broader than forewings, in male 
with a short membranous ndge on lower median near base, and a grooved 
channel below it. Forewings with 12 veins, 7 and 8 separate, 7 to hind- 
margin. Hindwings with 8 veins, 8 and 4 stalked, 5^ nearly parallel to 4, 
6 and 7 separate. 

Very distinct from any indigenous genus; represented only by ono 
species, imported from Europe with the apple tree, on the fruit of which 
the larva feeds. 

81. pomonella^ L. 

Minor, alis ant. griseia, strigulis transversis saturatioribus, macula 
magna postiea fusoo-ouprea, motallico-oinota, antico nigro-marginata ; 
post, fusois. 

UaUi female. — 16-18 mm. Head and thorax dark fuscous-grey, 
sprinkled with whitish. Forewings moderate, posteriorly dilated, costa 
heardly arched, hindmargin oblique, sinuate ; ashy -grey (scales dark grey 
with white tips), with numerous irregular transverse greyish-fuscous lines, 
coalesoing to form a rather narrow transverse band at i from base ; a 
moderately broad elongate-ovate coppery-fuscous patch on anal angle, ex- 
tending along hindmargin nearly to apex, preceded and followed by a 
metallic line, and containing two small metallio spots on anal angle ; the 
anterior metaUio line is preceded by a Uaokish streak, extending from 
inner margin half aorow wing : cilia grey, rather metallio, paler towards 
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base, with a strong blackish line. Hindvings fasoons>grey, apex rather 
darker ; eilia grey-whitish, with a dark fosoons line near base ; duealgroore 
in male furnished with a penal of hairs. 

The hindmarginal coppery patch makes this species immediately t»- 
oognixable. 

Taken at Wellington, bat probably widely q^read, though hitherto little 
noticed. 

16. PBonraoNA, n.g. 

Thorax smooth. Antennas in male shortly oiliated. Palpi moderate, 
porrected, second joint roughly scaled. Forewings with strong costal fold 
in male. Hindwings broader than forewings. Forewings with 12 veins, 

7 and 8 separate, 7 to hindmargin. Hindwings with 7 veins (normiJ veins 

8 and 4 ooinoident), 4 somewhat approximated to 8 at base, 6 and 6 
separate. 

Intermediate between Htiooola and 8ir«prie»ro$, agreeing with the former 
in the entire antemue of male, with the latter in the separation of veins 
7 and 8 of the forewings, in other characters harmonising with both. The 
single species has the superficial appearance of a small Holoeola. 

88. Prot./vgUinana, n. sp. 

Mininia, alis ant. griseo-oohreis, macula disci, duabus etiam dorsi diver- 
gentibus nigns, spatio intermedio ochreo-albido ; post, griseis. 

Malt . — 8 mm. Head, palpi, thorax, and abdomen pale greyish-ochreous, 
mixed with fuscous. Antemue dark fuscous. Legs whitisb-grey-ochreons, 
anterior and middle tihisB and all tarsi suffused with dark fuscous, except at 
apex of joints. Forewings narrow, costa moderately arched, hindmargin 
very obliquely rounded; light greyish-obhreons ; a suffused elongate blaekiih 
patch in disc above middle ; an inwardly oblique suffused bleekish mark on 
inner margin before middle, before w^ich the ground-colour is somewhat 
mixed with blackish ; an outward]^ oblique di|gfotly onrved broad Uaekiah 
spot from inner margin before anal angde, extend^ suffusedly to apex ; 
the space between tiiese three bladdsh marks is ochreous-whitish, which 
colour is suffusedly produced along submedian fidd to base ; three small 
suffused dark fitscons spots on costa towards apex : cilia oehreous-whitiah, 
mixed with dark fuscous towards base. Hindwings fusoons-gtey ; oQia 
ochreous-grey-whitish. 

One of the smallest and most insigniflcant-looking of the Tartrieim, in 
maiUngs somewhat reoaUing HoL thalairiium, Hsyr. 

One specimen taken near Lake Coleridge in March. 

17. StmxtsnaaoB, ICeyr. 

Thorax smooth. An ta m ss in male dliated, with an exeavated notob a 
little above basal joint Falpi moderate, peneetad, second joint iMWiddy 
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hailed, sometiines tofted beneath. Forewings with strong costal fold in 
male. Hindwings broader than forewings. Forewings with 12 Tains. 7 
and 8 separate, 7 to hindmargin. Hindwings with 6 veins (or 7 by eoind- 
denoe of 8 and 4), 8 and 4 long^stalked or ooinoident, 6 dosely approxi- 
mated at base to 4, 6 and 7 separate. 

A oharaoterirtio Australian genus ; both the New Zealand speeies ate 
found in Australia, whence it seems probable they may have been intro- 
duoedt 

88. Strtpt, tftBtaaa, Walk. 

(SeiaphOa ^eeUma, Walk., Brit. Mas. Oat., 860, {Slrtpitetpu) Meyr., Ctoo. Lina. Soe. 

K.B.W., 1881 , 881 ; ? SeiaphOa odtAnKfitana, Walk., Brit. Mas. Cat., 861 ; SelaphiU 

isnrfUwma, ibid., 856 ; SeiapkOa uuuuta, Bod., 867 ; OonehpUi Itfnifmma, iMd., 868.) 

Minor, alis ant. griseis, albido-apanris, vitta longitudinali post medium 
deflexa, trianguloque marginis postioi satnratioribus, nigro oohreoque 
mixlis ; post, saturate griseis. 

MaU, ftmaU, — 12^16 mm. Head and thorax grey mixed with ashy- 
whitish, shoulders oohreous-tinged. Antenne of male notched at ^ irom 
basal joint. Forewings moderate, slightly dilated posteriorly, oosta gently 
arched, hindmargin nearly straight, oblique ; light-grey, more or less 
spnnkled irregularly with whitish, and mixed with darker grey, disc in 
female sometimes longitudinally wbiUsh ; costs strigulated with blackish ; 
in male a tuft of raised scales on submedian fold before middle ; a cloudy 
irregular somewhat sinuate broad dark fuscous longitudinal streak in disc, 
mixed with oohreous and blockish, extending from ijear base to b^ood 
middle, thence bent downwards to inner margin before anal angle ; an ill- 
defined triangular dark fascons blotch on upper, half of hindmargin, some- 
times oohreous-tinged, its apex extending inwards to disc at |, generally 
containing two or three loi^(itadinal black streaks ; in male these markings 
are hgbteir, less defined, and more or less obscured by a genend grey 
mottling : cilia grey, mixed with whitish points, irregnlaiiy and indistinctly 
barred with blackish. Hindwings dark grey ; cilia grey, with a dark-grey 
line near base ; veins 8 and 4 long-stalked. 

Easily known bora the following by the broader wings, only partial 
coineidenee of veina 8 and 4, and greater remoteness of the antennal notch 
from the basal joint ; the markings are usually tery difforent, but botii 
species vary so mudi, and are sometimes so obsourely marked, that the 
straotuxal points frimish tiie readiest means of distinotion. 

Larva aotive, cylindrioal ; dull green, more yeUowish-tinged on sides 
and towards extremities, spots paler; head faiaok; seoond segment, or 
posterior half only. Mack. iFeeds in September in spun-together shoots, or 
m h loose tabular wsb amongst leaves, of Lipto$ptrmum teoparium; in 
AnstmUa on oftwt Ifyrtaem, 
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Common at Hamilton, Wellington, and Ghristohnroh, in January and 
March. 

84. Strepn. topherana^ Meyr. 

(8trtp$ictro» zcpherana^ Meyr., Proo. Liim. Boo. N.S.W., 18S1, 686.) 

Parra, alis ant. griseis, albido-sparsis, ritta eubooatali nebnlosa inter- 
rupta nivea, subtns partim nigro-marginata, macula parva supra angulum 
analem nigra ; post, griseis. 

3/a/e, feniaU. — mm. Head and thorax grey irrorated with 
white, head sometimes almost wholly white. Antennm of male notched at 
i from basal joint. Forewings very narrow, costa slightly arched, apex 
produced, hindmargin sinuate, very oblique ; dark grey, irrorated with 
whitish, sometimes strigulated with dark fuscous ; costa very obliquely 
strigulated with blaokish-grey ; a rather broad ill-defined white streak 
beneath costa from base to apex, crossed by an oblique dark grey fascia-like 
streak before middle, and three or four slender dark grey very oblique 
striguln between that and apex ; middle of disc somewhat suffused with 
blackish ; an ilbdefined black spot above anal angle ; a short black line 
bordering subcostal streak beneath towards apex ; generally a row of about 
throe ill-defined black dots above anal angle towards hindmargin, preceded 
and followed by an obscure silvery-metallic line: cilia dark grey, paler 
towards anal angle, with a blackish apical spot, costal cilia white. Hind- 
wings thinly scaled, grey, darker at apex ; cilia pale grey, with an indistinct 
darker line near base ; veins 8 and 4 coincident* 

Variable in distinctness and intensity of marking. 

Generally abundant amongst Lepto$psr/num Booparium^ on which the 
larva doubtless feeds ; at Hamilton, Wellington, Ohristohuroh, and Dunedin, 
in August, Beptember, January, and March. 

16. Hkni>soastioh 4, Meyr. 

Thorax smooth. Antennse in male ciliated, with an excavated notch 
near base. Palpi moderate, porrected, second joint densely rough-haired 
above and below. Forewings with strong costal fold in male. Hindwings 
broader than forewings. Forewings with 11 separate veins (normal veins 
7 and 6 probably coincident), 7 to costa. Hindwings with 7 veins (normal 
veins 8 and 4 coincident), 4 approximated to 8 at base, 6 and 6 stalked. 

Nearly allied to StrBpBkBroB, but differing in only possessing 11 veins 
in the forewings. The genus contains only the one New Zealand 
species. 

86. Hmd. athdUatuBf Meyr. 

{MBndBeoBiieha mhaliana, Msrr., Proo. Liim. Boo. N.S.Wm 1861, 688.) 

Parva, alis ant. eainrata fuids, strigulis transcends aUbidis obsoleUs ; 
post, saturate fuscis. 
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MniU, fewude. — 9-10| mm. Head and thorax dark fosootu, sprinkled 
with ashjr-whituh. Forewings narrow, costa hardly arched, hindmargiu 
sinuate, very oblique ; dark fiisoous, irrorated with grey and ashy'Whitish 
scales, especially on basal half and before apox, tending to form irregular 
transverse lines ; sometimes an indistinct ochreous suffusion towards inner 
margin before middle, and above anal angle : cilia dark fuscous, extreme 
tips uid base ashy-whitish. Hindwiugs dark fuscous ; cilia dark fuscous, 
with a darker basal line. 

Taken rather commonly amongst rough herbage near a swamp at 
Hamilton, in January. 

19. Exoau, n. g. 

Thorax smooth. Antennss in male ciliated. Palpi moderate, porreoted, 
second joint roughly haired. Forewings witli costa in male simple. Hind- 
wiugs broader than forewings. Forewings with 12 veins, 7 and 8 separate, 
7 to hindmargin. TBndwings with 7 veins (normal veins 8 and 4 coinci- 
dent), 4 parallel to 8, 5 and 6 separate. 

I cannot affirm for certain that this genus is correctly located ; it is 
impossible to make out on the single specimen whether the lower median 
is truly pectinated or not, but in other respects it seems to have some 
affinity with the group of Streprieenw, though the antennss are not 
notched. 

86. JRwor. moeMopkorana, n. sp. 

Parva, alia ant. dilute griseo-oohreis, fascia anttca subenrva, altera 
postioa inferins dilatata, tertia subapioali, macula ooste media alteraque 
apieis saturate foscis ; post, griseis. 

3fate . — ^101 mm. Head, thorax, and abdomen fusoons, mixed with pale 
gr^isb-oohreous. Palpi grey-whitish, externally suffused with fuscous. 
Antennn daric fhsoous. Legs dark fuscous, posterior tibhe grey-whitiah, 
apex of joints obaonrely pale.’ Forewings very narrow, oosta hardly atohed, 
hindmaigin nearly straight, extremely oblique; pale greyish-oehteous, 
obeouxal^ atrigulated with grey, and with scattered dark fheoons scales ; 
base mixed with dark fnaeons ; two small dark fkigoons spots on costa near 
base; a moderately broad slightly curved dark ffuoona fascia from t of 
costa to f inner matghi ; a small dark fuscous spot on middle of costa ; a 
dark fasoons fueia from | oosta to anal angle, upper half narrow, lower 
lialf vuy brpadly dilated ; a narrow somewhat irregular dark fruMwne fascia 
from I of costa to middle of hindmargin ; a saudl dark fhscous apical spot : 
cilia oetnaons-uiuti^t mixed with grey. Hindwings rather dark grey ; cilia 
grqj, tips paler. 

A very distioei qteeiea, in farm and marking somewhat resembling 
HesyMetm rsfruia, 

. 6 
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One fine Bpeoimon, kindly preHented to me by Dr. W. H. Giuse» who 
informs me that he took it, with a necond, at South Bakaia amongst rough 
herbage in Maroli. 

Pam. 8. CONCHYLIDiE. 

Lower median vein of hindwings witliout (rarely with) basal pectina- 
tion; vein 2 of forowiiigs rising from posterior fourth of lower margin 
of cell. 

20. Hetekocbobba, Mcyr. 

Thorax smooth. An tenure in male with long fine cilia. Palpi moderate 
or long, second joint roughly haired above and towards apex beneatli. 
Forewings witli costa in male simiile, surface with raised tufts of scales. 
Hindwings broader than forowiiigs, lower median pectinated towards base. 
Forewings with 32 veins, 7 and 8 separate, 7 to hindmargin. Hindwings 
with 6 veins, 8 and 4 stalked from posterior angle of cell, 6 from U 2 >p 6 r 
angle of cell to slightly above apex, 6 free. 

Bemarkablo as being the only known genus of the family possessing the 
basal pectination of the median vein, probably an ancestral character. The 
group to which it belongs, characterized by the peculiar nouratioii of the 0- 
veined hindwings, is almost confined to Australia. 

87. Iht, adrqtUUa^ Walk. 

(QeUehia adreptella, Walk., Brit. Muh. Cat., 664, (Paramorpha) Meyr., Free. Limi. Boe. 

N.S.W., 1881, 608.) 

Minor, alls ant. griseo-ochreis, saturate griseo-sparsis, punctis plerisque, 
macula disci postica parva, serieque punctorum postica transversa nigris ; 
post, albidis. 

Male, /male. — 14-17 mm. Head and thorax grey, more or lessirrorated 
with whitish ; palpi in male moderate, in female very long, lower half dark 
fuscous ; antennre in male whitish-ochreous. Forewings very narrow, costa 
moderately arched, slightly bent before middle, hindmargin straight, very 
oblique ; greyish-oohreous or grey, sometimes mixed with whitish, espe- 
cially towards base of costa, and more or less densely irrorated with 
blaokish-grey ; costa with about seven small suffused blackish-grey spots ; 
a suffused blackish-grey spot in disc at f from base ; between this and base 
are about eight black dots in upper half of wing, irregularly arranged, 
tending to be followed by raised scales ; a large raised tuft on the disoal 
spot, and another on submedian fold at i from base ; an angulated trans- 
verse row of blackish dots from ^ of costa to anal angle ; a hindmarginal 
row of similar dots : cilia dark grey, with whitish points. Hindwings 
whitish, apex sometimes greyish ; cilia whitish. 

Narrower-winged than the following, with dark grey and oobreous 
colouring, and otherwise very distinct. 
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Bather common amongat bush at Ohristchurch, and at Hamilton and 
Cambridge, in September, January, February, and March. 

88. Het. gonoBeniana, Moyr. 

{neUroeronna pofunemanat Meyr., Proe. Linn. Soo. N.S.W., 1882.) 

Minor, alia ant. albia, coatee basi, macula diaoi antica cum altera coaiee 
pa?ne confluente, punctiaque coatie quinque nigris, punctis disci quinque 
ochreis nigro-marginatia, aerie punctorum postioa tranaversa nigra ; post, 
albidta. 

female* — 17-19 mm. Head and thorax white; palpi in male 
moderate, in female elongate, lower half dark fuscous. Forewinga narrow, 
coaia gently arched, somewhat bent before middle, hindmargin atraight, 
oblique ; white, with scattered grey scales ; a short thick black streak along 
base of coata, followed by a black dot ; a small oblique blackish spot in disc 
at J, preceded by a small fuscous-grey suffusion, and followed by two raised 
tufts, lialf black and half white ; a small rather inwardly oblique blackish 
spot on costa at almost connected with diacal spot ; these black markings 
are somewhat mixed on edges witli whitish-ochreous ; some raised scales 
towards inner margin at base and i ; five equidistant short blackish marks 
on costa between i and apex, rather oblique inwardly ; five small spots of 
raised whitish-ochreous scales arranged in an oval in disc, each with a few 
black scales on margins ; between these, and above posterior ones, is an 
ill-defined grey suffusion ; a very ill-defined cloudy grey irregular dentate 
transverse line from second of the five costal marks *to inner margin at 
angulated above middle ; a more distinct similar line from third costal mark 
to inner margin before anal angle, containing a series of blackish dots ; a 
hindmarginal row of blackish dots : cilia white, mixed with grey. Hind- 
wings and cilia whitish. 

Three specimens taken at Dunedin in February. 

The remaining descriptions of Walker, not quoted here, are all unidenti- 
fiable in themselves, and unrecognisable from the loss or original bad 
condition of the types. It is probable, however, that all are merely 
synonyms of species given above. A list of them is given in my paper 
eited above. 

In the following indioee the number refers to the number prefixed above 
to eadi genus and species^ The names italioised are synonyms only 


IiisBx or Qbmbba. 

iA(nwphyes,Msyr. .. .. 4 . IMpterlna, Meyr. .. .. 9 . 

<4>lMlia, atph. .. 18. Spebdphom, Meyr. •• 12. 

Oscoeds, Hb. .. 7. Bury thteta, n. g. .. .. 10 . 

Oepue, fitph. . . 9. Bxorie, n. g. . . 19. 

Oarpoospis, Tr 15. Hermologa, n. g 6. 

Piohslia, On. 1. Hendeoastieha, Mtyr. .. 16. 
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Inbsx or Qtsmk----tomHnu$4, 

HeUrooroBia, Meyr. . . 20. Proiithona, n. 9 It, 

Pttdiaoa, Ld. .. U* Pyrgotis, Meyr. •• 

Proteleno, Meyr 6. BtrepsioercM, Bfeyr 17. 

Prolhelymna, n. g 11. Tortrix« Tr 8 . 


Index or Brscxas. 

ahnegatana,WaXk 2. Ugniferanat VTBXk 88. 

dbiconditanat Walk. . . 88. loiinana, s. sp. . . 5. 

admotella. Walk 2. looiplagana, Walk 1. 

adreptella, Walk. .. ..87. marpiiiana, Walk 6. 

lenea, Botl 18. mooblophorana, n. ap. . . 86. 

agrodana, Meyr. . . • • 22. negligem. Bail 26. 

nthaliaiia, Meyr 36. ncphelotana, n. ap 27. 

amplexana. Z 14. obliqaana^ Walk 80. 

aorUtana^ Moyr. . . 6. oblongana, Walk. . . . . 11. 

aapiatana, n. ap . . . . 7. paunUanat Walk 21. 

axenana, Meyr. . . . . 28. pbilopoaua, M^yr 20. 

biguftana^ Walk 15. piotoriana, Feld 19. 

bharaciaua, Meyr 17. plagiatana, Walk 8. 

conditana, Walk. . . . • 6. pomonella, L. • , . • 81. 

eongeniava. Walk 80. porpJtyrfana^ Meyr 6. 

cuMiferarutt Walk SO. pHvatana^ Walk 28. 

ewHgerat But! 11. punana, Feld.^ • • . . 8. 

demiana, n. ap 18. reciiiiina, Walk 8. 

dfMeano, Walk. . . . . 2. roboata, BatL . . • • 26. 

ejeotana, Walk 88. ropeono, Feld. .. •• 80. 

enoplana, n. ap 16. nireana, Feld 6. 

exeeaeana, Walk 15. aoaafui, Walk 88. 

flavaewat Butl 6. •emifmsa, Walk. . . • . 2. 

JUxivittana, yfwXk 28. aerviliiana, Walk. .. ..88. 

fogitivaiia, n. ap 82. airiana, Meyr. . . . . 9« 

gavtaana, Walk. aiayratia, n. ap 10. 

gonoeemana, Meyr 88. tpiireatofiat Walk. •• •• 80. 

hemionana, n. ap. . ..8. la^pana, Feld 16. 

kerafio, Feld. .. 80. aailr^aiia. Walk, . • .. 80. 

unbrilerana, BCeyr 26. farMaataiuii Walk 80. 

Inam^Bnil 16. a4Mr»BiitL •• # « 14. 

Walk. .. U. vokito, Feld 28. 

lnoeaaapa» Walk .. 24, ayUnana, Ftdd, •• 8, 

imoeiaUa, Walk. .. 21. aacrophanat a. iq), .. .. 12. 

Jaetakma. Walk 28. •• .. 84. 

lanoeolaDa, Hb. ., 29. ky8kma,iL p 4. 

laooanianai Walk. .. ..21. 
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Abt. U.— Further Additiotu to our Knowledge of tJu New Zealand Crnataees, 
By OBASuta Obzlton, M.A. 

[Jteui befere the PhUeeefhteal TmUtuie of Canterburg, tth S^tember, 1883. J 

Platea L-in. 

BEAOHYUBA. 

Hgnunotoma laewetrU. 

^lanwiM (>) laeuetrie, Cbiltra. (Tnma. M.Z. vol. xiv., p. 173.) 

Trib apeeiea ynn deaoribed from a aingle apeointen, a female. I have ainee, 
through the hindneaa of Frofeaaor Hatton, reoeived aeven othera, all malea, ao 
that I am now able to deaeribe it more folly and to refer it to ita proper genns. 

In the Catalogue of the Stalk- and Seasile-eyed Cmataooa of Aoatralia 
Mr. Haawell haa replaced the genera Hgmeniom and IJalicareinue by 
Leaoh'a original genns llynunoeoma ; and my apeeiea will alao come under 
this genua aa it is defined in Mr. Haswell'a eatalogne. Its name will 
iherefore be Hymenoeoma laeustrie. 

Speoifie deaoription : — Carapace nearly oirenlar, rather broader than 
long ; flat, naked, or with a few acattered hairs. Boatmm broad, strongly 
depressed, its upper surface concave from side to side, extremity in the 
form of an obtuse angle. Antero-lateral margins of the carapace with two 
obscure teeth. Chelaa of male small, propodos only slightly broader than 
the carpus, hairy. Ambulatory l^a somewhat densely covered with long 
hairs, tarsi long, slender, compressed, densely-haired. Last pair of legs 
somewhat shorter than the preceding. Abdomen of male of five joints 
subequal in length, third rather narrower than the first and second, fourth 
nearly as wide as the third, last broadly rounded at tbe end ; margin 
fringed with very short hairs, some longer ones being scattered on the sur- 
lisoe. Abdomen of fenude with a slight median ridge along its whole length. 

Hah. Lake Pnpuke. (FreAt water.) 

13ie hairs on the legs and carapace appear to be somewhat variable. 

The third (external) maxillipedea are shown in pi. I., fig. 2 a. On them 
are fioond eeto of several kinds ranging from the ordinary plumose setaa (e) 
to others strongly aemted on each side ((). 

This irpeeies is remarkably near Hymenoeoma anedrale, Haswell, from Port 
Phfilip. Skom this, however, it difibrs in the oheba of the male which are 
MDall, while in H. euatrafr they wre " extremely large.” 

ISOPODA. 

Genua Boatnloidea, (yioetim). 

Generie desoripticm Body not very convex. Pereion much broader 
then tbe eqhele&, inmeaaing regularly in breadth up to the fourth segment 
■hi then denceaeing again. 
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Pleon with last segment large and triangular, emarginate at apex. 
Last pair of pleopoda single-branched, consisting of a single broad squami- 
form plate. 

This genus I have made for an Isopod of which I took several specimens 
at Timaru, and since then at Lyttelton Harbour. It will, I think, come 
nearest to Cassidinay Milne-Edwards ; however, it does not rosemblo 0. typn 
so much as it does Jatiaiylih^ Daua,^ the figure of which I liave been able 
to see through the kindnobs of Professor J. von Haast. According to Mr. 
Miers, (?. latUtylu is the same as C. marginata, Gu^rin-Menev., and is 
found at Eorguelon’s Island, f 

From Cawidina, however, my genus differs in having the last pair of 
pleopoda unibranched. In Cassidina the outer branch is present, but is 
almost rudimentary, while the inner and basal one is largo and broad ; so 
that Camdina appears to bo truly intermediate between Scntuloidfa and 
some genus such as Zuznra, which has the two branches equally developed. 
ScHtuloidea maculata, sp. nov. PL 1., fig. 1. 

Hoad moderately large, transverse, about twice as broad as long, pro- 
duced obtusely between tho bases of the anieniiaB. First thoracic leg 8hoi*t 
and stout, second long and slender, the rest more like the first though not 
quite so stout, all having the propodos ending in two strongly curved claws. 
Segments of pereion suboqual in length. Pleon of two segments, last largo, 
triangular, with a wide shallow notch at apex. Last pair of pleopoda each 
consisting of a single broad squamiform plate, more than twice as long as 
broad, nai rowing posteriorly, the inner edge conterminous with tho side of 
tho last segment of tbo pleon, and reaching very nearly to the end of pleon. 

Colour — pale yellowish- brown, whole body thickly covered with small 
purple spots. 

Length about ^ of an inch. 

II ah. Timaru, among seaweed at north side of the breakwater; Lyt- 
telton Harbour. 

Additional remarks on structure : — 

The eyes are moderately large and placed wide apart at the postero- 
lateral angles of the head. 

The upper antenna (fig, la) is considerably shorter than the lower ; 
the three joints of tlie peduucle decrease in size distolly and pass insensibly 
into the flagellum, which consists of but few joints. On the distal portion 
of it ** sensory setao’' are found. These at first appear to bo egg-cup 
shaped bodice, having a stout base from which arises all round a carved 
portion forming the cup. But careful focussing will show that there is 

U.S. Exploring Expedition, 18fi2, XIV., Ornstsm pi, S2, fig. 19. 

t Trans. Boyel Society, vd. 168 (extra volume), p. 606. 
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another portion stretching out of tho part already desoribed, like a greatly 
elongated egg ; this portion is exceedingly delicate and transparent ; the 
small dot which marks the end of it is often more easily s^en than the rest. 
(Fig. lb.) 

The mandible boars a three-jointed appendage ; the first and second 
joints being equal in length and longer than the third ; the last two bearing 
stout setm which increase in longtli as they approach the distal ends of the 
joints on which they are situated (fig. Ir). 

The first maxilla consists of two nearly straight lobes, the inner one 
tipped with slender plumose setie, the outer one longer and larger and 
bearing strong serrated seta) at the extremity (fig. 1 d). 

The second maxilla consists of three delicate overlapping plates ; the 
two outer ones of which bear similar long simple seta) which appear to be 
transversely ribbed (fig. 1 /*). On the third and inner lobe are setce, two of 
which bear delicate filaments near the base only ; tho others bearing fila- 
ments on one side only throughout the whole length of the seta (fig. 1, 
d)* 

The maxillipedes have the basal portion long and straight, tipped at the 
end with several moderately strong sotfiD. This basal portion bears a four- 
jointed appendagOi the joints of which decrease in size distally ; the first 
three have the distal end produced into a rounded lobe tipped with sotie. 
(Fig. 1 h.) 

The first pair of legs (fig. 1 k) is short and stoutj the meros is short 
and expands greatly at the distal end, carpus very sliort, tho dactylos is 
large and bears at the end two claws, tho terminal one larger than the 
other which bears a small piece projecting on its inner side (fig. 1 /). 
The large claw appears to be more or less articulated to the rest of the 
dactylos. The second leg (fig. 1 m) is much longer and slenderer ; tho 
bases has its inner side fringed with short sets^, the meros is longer than in 
the first and expands distally, the carpus is slender and as long as tho 
propodos; the dactylos ends with two claws (fig. 1 n), the smaller with 
several stiff projections along its inner edge, one towards tho base of the 
daw being much stouter than the others. The remaining legs are some- 
what like the first, though not so stout, being thus more or less interme- 
diate in form between the first and the second. 

The pleopoda or branchial plates have the basal joint broad and sup- 
porting two large branchial plates, the inner one being longer than the 
outer and broader at the beee than at the end t both abundantly supplied 
with long plumose seto (fig. 1 o). The pleopoda all rest in a cavity formed 
bj the excavation of the under side of the segments of the pleon, much in 
tb$ same way as in Sphemm* 
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Genns Anthun^ IaocK 

(Btte*8 and Wastwood^s Brit. Seasile^yed Graft, tol. ii.. p. 167.) 

Amhura affinu. Bit noy. Plate I., fig 4. 

Segments of pereion Bubequal, cylindrical. Head somewhat shorter than 
the first segment of pereion. Antennea short, not quite so long as the head ; 
upper much smaller than the lower, consisting of four joints, of which the 
basal one is tlio largest, and a very small fifth joint bearing a small pencil 
of sotfiD ; lower antennas thick and strong, basal joint large, broad, with a 
groove above in which the upper antenna lests, the inner edge of this b4sal 
joint is straight and in dose contact with that of the antenna on other side, 
along tho median line ; basal joint followed by three subequal joints, and a 
short, thick, rudimentary flagellum, the joints of which bear setsa thickly 
set on one side. 

First pair of legs very strong, not reaching beyond the bead ; basos very 
thick distally, ischios also thick and strong, meros short, carpus subtri- 
angnlar, produced along the side of the propodos, and bearing setsd on its 
distal extremity ; propodos thick, ovate, in contact with both meros and 
carpus, palm short with a stiong projection against which the dactylos 
impinges *. dactylos short, strong, and curved. Bemaining legs all similar, 
not subchelate, propodos longer than the carpus and meros together. First 
five segments of the plcon united so closely that the lines of suture cannot 
be distinguished, sixth segment distinct bearing biramons aiq>6ndages; 
outer ramus of a single joint, half as long as the inner, eemicylindrioal 
surrounding the inner ramus, its upper inner edge serrate and fringed with 
long sotfD very delicately plumose ; inner ramus of two joints equal in 
length and breadth, broad, edges ihnged with long setie ; telson broad, 
round at end, with several long setso near the oentre. 

Colour — pale yellow with blotches of black on the bead, segments of 
pereion, pleon and telson. Length about ^ of an inch. 

Hah* Lyttelton Harbour. Found on seaweed at low tide. 

This species is a true Avahura* coming apparently near to A* gmeUU^ 
from which however it is sufficiently distinct. 

The first pair of legs only are chelate, all the rest are simple ; they 
have the dactylos large and strong, the end forming a claw distinot from 
the basal portion; at the base of this claw three or four simple setm 
arise laterally, and a short stout one on the iusido. There is also a 
short stout seta on the inner distal angle of the propodos (pi. I., fig, 4 e 
and d). 

The pleopoda are df the usual form, having a short basal joint bearing 
two equal oval plates with the distal margins aetose. Each of theae bran* 
ohial plates is slightly constricted on each side, half way between the two 
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ends. The first pair of pleopoda are modified so as to form au operculum 
eovering the others; one of the plates, the outer I think, is long and broad 
so that it extends along the whole of the mider side of the ploon ; the inner 
plate appears to perform no special function, it is small and narrow, ap- 
parently becoming rudimentary (fig. 4/). The setaa on the pleopoda are 
long and fringed on each side with long plumes, which are exceedingly 
delicate. 

Cvharie rutpilonw^ Miers. (Oat. Stalk- and Scssile-eyed Crustacea of N.Z., 

p. 96.) 

Tins species was described by Mr. Miers from specimens in the collec- 
tions of the British Museum. His specimens appear to have been imperfect, 
for he neither describes nor figures the autennsB. I have found it abund- 
antly at Eyreton, and also in the bush at Oxford. The inner antonuie are 
very small and comjiiosed of throe joints, the basal one stout, second short 
and narrowing distally, third about twice as long as the second, much 
narrower, with a few short set® at the end (pi. 1., fig. 8 a). The outer 
antsnnie consist of seven joints. The basal one is short, the second and 
third Bubequal and rather bhoi*tci than tlie fourth ; the fiftli joint is tlie 
longest, and is longer than the flagellum, which consists of two joints, the 
first short, very shgiiily longer than broad, the second more tlian tbroo 
times as long as the first and followed by a minute t»*rminal joint winch 
bears two or three short sotfp ; tho whole antenna, but more esi>ccially the 
distal portion, is finely liirsutc, the hairs being short tind delicate, much 
more so than can ho shown in the figure (pi. 1., fig. 8 //). 

In describing the last segment of tho abdomen, Mr. Miers sayn : “ ter- 
minal segment much the broadest at tiio base, with the sides at first con- 
verging and then parallel.*' In my spociaiens tlie sides after converging 
usually diverge slightly. 

The colour varies ounsidorably. It is usually yellowish-brown with 
darker patches, but some specimoiis oro uniformly black. 

Over the whole body the integument is covered with |ieculiar scale-like 
markings, each scale being usually more or less pointed at the end (pi. I, 
fig. 8 o). 

Pkilongfria rosea, Kooh. (pate’s and Westwood’s Brit. Sessfie-eyed Crust., 

vol. ii., p. 460.) 

In a previous paper 1 have identified specimens found at Christchurch 
and t^yretou as this species, and at the same time adduced reasons for 
believing that it could not well have been iutroduood fix>m Europo. Since 
then i have found specimens precisely similar in the bush at Oxford, so 
that X think there oan be little doubt that it is really a native of New 
^Maiid atod has not been introduced. 
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I find that my specimeiib differ from those described by Messrs. Bate 
and Westwood in one small point, which I had previously overlooked. In 
theirs the upper surface of the body ** is tuberculated, each tubercle emitting 
a minute seta at its toil.” In my specimens the tubercles are not very well 
marked, and the sola), though certainly very small, are perhaps rather too 
large to be called minute, as compared with the animal itself. 

1 do not, however, consider this difference sufficient to warrant its 
removal from the European species. 

(Jenus Plakarthrium, (twvum). 

Body much depressed, almost fiat. Both aiitenme having some of the 
basal joints expanded, flat ; outer antenna with a flagellum. Ooxtc veiy 
largely developed. Last pair of pleopoda biramous, lamellar. 

Plakufihnum typivum^ sp. nov. Plate I., fig. 6. 

First two joints of inner antenna much expanded, first sub-rootangular, 
second sub-triangular, beai'ing on its posterior border the third joint, which 
is small and not expanded and is followed by a very small joint bearing 
two or three auditory cilia. Outer antenna with peduncle of five joints; 
the first two small and cylindrical, the third expanded, triangular, fourth 
expanded, transverse, fiftli cylindrical, followed by a slender many-jointed 
flagellum reaching to the posterior border of the third thoracic segment. 
Eyes small, placed in the centres of the two rounded lateral iiortious of 
the head. Head transverse, about twice as broad as long, entirely enclosed 
by the expanded joints of the antennie and by the coxie of the first thoracic 
segment. Thoracic segments sub-equal in length, the contial ones being 
rather broader than the first and the last. Coxid very large, lamellar, more 
than lialf as broad as their sogiuents ; coxa of last thoracic segment reaching 
nearly to the extremity of tlie last pair of pleopoda. First two pairs of legs 
slender, throe following pairs short and stout, last two pairs slender, similar 
to the first two, all ending in strong curved claws. Abdomen sub-rect- 
angular, showing indications of tliree segments, the last larger than the 
first two together; posterior border concave. Last pair of pleopoda 
apparently arising riglit at the posterior end of the abdomen, basal joint 
short, flat, about as long as broad, inner branch oblong, inner margin 
straight, outer branch broader, expanding distally. 

Colour — light- reddish brown, with a few small scattered dots of a darker 
brown. Length about ^ of an inch. 

Hab. Lyttelton Harbour. On stems of a brown seaweed, probably 
KekUmia radiata, 

I do not know where this peculiar Isopod should be placed. In some 
respects it is like Awphoroidea, but it differs very greatly from it in others. 
As yet I have only found it on one kind of seaweed, probably Eckhnia 
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radiata. It affords a very good example of protective resumblauce, for the 
body being very flat and of a brown colour can scarcely be distinguished 
from the seaweed, to which it closely adheres. It has several appliances 
which enable it to cling tightly to the seaweed ; in the first place all the 
legs arc furnished at the ends with powerful hooked claws, then on tlie 
under side of the basal joint of last pair of pleopoda and round the proximal 
edge of the outer branch are strong hooked seta), and besides this, on the 
basal joints of all the legs, on some parts of the under surface of the head 
and in one or two other places, arc small projections of the integument 
which may possibly be hooked setie, though their nature is not very 
apparent, but which cortainl}' appear to have the same function. They 
are shown on tlie basal joints of the legs in fig. 6 d and /. 

In the mouth parts the maxillipedes appear to have the same form as in 
Spha-roma, etc., consisting of a long slender basal portion bearing an ap- 
pendage of four joints, none of which is produced into a lobe at the distal 
end. The maxillcr I have not made out satisfactorily. The mandible is 
long and slender and has a sharp cutting edge of four teeth, and below two 
set© with htout bases. There is no appendage unless a rounded protuber- 
anoc on tlie mandible itself is to be regarded as buoli (fig. 5 r). 

The branchial plates — ph*oiK)da — ^rest in a blight hollow formed by the 
arching of the abdomen. There appear to bo two distinct kinds, the first 
(fig. 5 y/) consists of a short basal joint bearing two long subequal joints, 
each of which bears sevenil long plumose seUe ; in the second (fig. 5 h) the 
basal joint is about twice as broad as long, the inner branch is siiort and 
triangular, the inner edge straight and the outer one slightly curved, it has 
no set© except a few exceedingly cleheato ones along the inner edge ; the 
outer branch is of the same length as the inner, and is curved so as to fit 
along the curved outer edge of the inner branch, it boars short plumose sot© 
along its outer edge, these start about half-way along the joint, and are at 
first very small, but gradually increase in sise till the end where they are 
largest. 

When viewed from above the last pair of pleopoda appears to bo articu- 
lated on to the abdomen at its posterior edge, but when seen from below it 
will be found that the basal joint extends anteriorly along the under side of 
the abdomen, and no doubt belongs as usual to the sixth segment of pleon, 
which is, together with the others, oom|deiely united to the terminal one or 
tel son. 

At the end of the abdomen, in the centre, there is a small opening 
formed by the posterior edge of the abdomen being slightly arched and thus 
xiused a little above the inner branch of the last pleopod ; at this opening is 
a kind of strainer formed by set© on the posterior edge of the abdomen and 
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on the inner anterior angle of the inner joint of the last pair of pleopoda. 
Its function, doubtless, is to admit water to the branchial plates, and at the 
same time to prevent the ingress of sand or other extraneous matter, the 
flow of water is no doubt kept up by the movement of the branchial plates 
themselves. 

All round the outer edge of the cozie, the expanded joints of the antennas 
and the last pair of pleopoda, two distinct parallel borders are to be seen, 
the outer part of the integument being apparently produced beyond the 
inner and more opaque parts. From the inner line numerous short seta 
arise, these soldom reach much beyond the outer lino. (Bee figs. (» a, 6, k.) 

Genus Limnoria, Leach. 

(Bate's and TVostwood’s British Sessile-eyed Crustacea, vol. ii., p. S49.) 

As this genus is new to New Zealand I quote here the generic characters. 

** Oblong-ovato, depressed; antenn® subequal, cylindrical, not longer 
than Uie cepbalon. Pereiopoda nearly alike, slender. Ploon six-jointed. 
Branchial plates naked. Terminal segment large, semicircular, with a 
lateral appendage on each side bearing two terminal slender styles.** 
lAmnoria sp. nov. PI. II., fig. 1. 

Body covered with short bcIsd. Eyes large. Neither antenna longer 
than head, inucr oue stouter and longer than the outer, consisting of three 
joints, of which the second is the shortest, followed by a short flagellum of 
about three joints bearing setm and long simple auditory cilia. Lower 
(outer) antennie of four joints, the third and fourth subequal and longer 
than tl)o iirst and second ; followed by a short flagellum of three joints 
bearing simple seta}. Mandible strong, appendage small, apparently of 
only two joints, the last tipped with a few sotie. Maxillipedos similar to 
those of L, lignorumf but having the plate at base much longer, narrower at 
base than towards the distal end, extremity rounded, whole marg in fringed 
with short sets. Terminal segment of the tail entire rounded and flattened, 
without central dorsal carina and with the margins not raised. Last 
pleopoda with the inner branch strong, about twice as long as broad, the 
end and outer margin supplied with setss about as long as the joint ; outer 
branch small pointed at the end, and with two or three setie on the outer 
edge near the ond. 

Length — i of an inch. 

Colour-— white, opaque. 

Hub. On seaweed, Lyttelton Harbour, 

This species is very near Limnoria lignorum^ the dreaded ** Gribble ** 
of Europe, but it differs in several small points already mentioxied. It also 
differs in habits ; L. lignerum burrows into the wood of piers, piles, etc, ; 
but L. iogni» 1 found on the roots of MaerooyiUo. It is very shiggiih and 
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does ttot move when taken out of the water, even if it ig touched, and a 
good deal of extraneous matter is usuallj found among the short setae which 
cover the body. 

AMPHIPODA. 

Genus NloeiL 

(Gat. Amphip. Oros. Brit. Mag., p. 51.) 

Nicea egregia, sp. nov. Plate II., fig. 2. 

Female . — Body much compressed dorsally; each segment of poroion 
raised into a crest which projects backwards over the succeeding segment ; 
first tliroo segmeuts of pleon produced dorsally into crests rather more pro- 
minent than those on the segments of pereion. Orest of first segment of 
ploon extending along the dorsal surface of the cophalon and rising abruptly 
therefrom. Eye moderately large, round. Cephalon produced slightly up- 
wards at the base of the upper antenna. Upper antenna shorter than the 
lower, peduncle of three joints nearly equal in length, decreasing slightly in 
size distally ; flagellum about as long as the peduncle, each joint bearing 
long auditory cilia on its under side at the distal end. Peduncle of lower 
antenna with three joints visible, last two eqmd in length and considerably 
longer than the first, fiAgellum longer than the peduncle, set® in short tufts 
at the end of each joint. First and second gnathopoda equal in size and 
similar in form ; carpus long, sub-triangular, with seto on its inner distal 
angle ; propodos oblong not broader than carpus, palm slightly oblique, 
defined by a stout tooth, hairy. Coxa about as deep as their respective 
segments. Pereiopoda subequal rather stout ; moros expanded distally and 
produced anteriorly in the first two, posteriorly in the last three pereiopoda, 
each pereiopod with daotylos long strong and curved with a short seta 
arising on the inner margin towards the end. All the pereiopoda nearly free 
from aetsB. Of the last three pairs of pleopoda, the first two reach to the 
same point slightly beyond the extremity of the body ; the rami are about 
equal in length to the pedunoles, and are provided with short strong teeth 
at the extremity and on their upper margins. Last pair of pleopoda 
apparently rudunentazy, consisting of two joints rounded and perfectly free 
from setas. Telson concave bdow, subreotangular, about as broad as long, 
rounded posteiorly, deft about half-way down. 

Jfefr.*<<*-I)iffers iu having the crests on segments of pereion not so 
pranittcnt } first segment not produced so much along flie head ; eeeond 
wiUfi /city dweloped cMet#, basos long and narrow, isohios and 
lumni diorti carpus anMowntly united vritb propodos, which is large and 
prodneed distally faito a fixed finger against whieh title daotylos impinges, 
diotyks stoong, rather blunt at end ; the ends of both fingers setose. The 
flmt pafr of gaiAhcpoda seme as those of 
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Colour — ^various, greater part of body usually tinged with red but some* 
times 'with blue, integument tliiok and more or loss opaque. 

Length about \ inch. 

Hab. Lyttelton Harbour. On soawood, usually at roots of Macro^ 

cystiJi, 

This Bpocies is very peculiar in appearance and presents several points 
of interest. 

The maTcillipedes are shown in PI. II., fig. 2 iL Both the basos and 
ischios bear plates, that of the former ending in two rounded teeth, that of 
the latter roiiudcd at tlio cn<l and with its inner edge setose, the meros has 
its distal portion produced externally in a rounded lobe past the extremity 
of the carpus, the propodos has its distal and inner margins setose, the 
seta? on the inner margin being minutely serrate ; the dactylos is broad, 
Hubtriangular, and nearly free from aotie. 

The peculiar chelate character of the second pair of gnathopoda of male 
appears to be acquired only in fully<developed individuals; in smaller 
specimens they are subchelate, with the palm transverse, as shown in 
fig. 2(j; intermediate forms between this and the fully-developed form 
shown in fig. 2/ are also found. At first sight the carpus appears to be 
absent ; I believe that it is joined on to the propodos, but the evidence of 
tills is not quite satisfactory. The sixth segment of the pleon appears to 
be absent, unless the part that I have described as the basal portion of the 
last pair of ploopoda represents the sixth segment itself ; if this be the case, 
the last ploopod will be ropresontod only by a single rounded joint ; in 
either case it certainly bears the appearance of being rudimentary and 
useless. 

Genus Montaguana. 

{Mmtagua, Spenoo Bate, Cat. Atnphip. Cruet. Brit. Mue., p. 54.) 

As the name Mnntag%ia was long ago used by Fleming for a genua of 
Nudibranch Mollusoa, I have altered the name of Mr. Spence Bate's genua 
to MoHlaguafia» 

Generic characters : — ** The superior antennas are as long as the inferior, 
and not fumiahed witli a secondary appendage. The mandibles are not 
fumiahed with an appendage. The maxillipedes are pediform, ungoiculate, 
and without, or with only rudimentary, aquamiform plates. The first pair 
of gnathopoda are small, subchelate, the oox» not developed into a aquami- 
form plate. The second pair of gnathopoda are larger than the first, and 
have the coxss very large, aquamiform, deeper than the body, and produced 
anteriorly, so as to cover the organs of the mouth ; the propodos is de- 
veloped upon the same type as in the first pair. The pereiopoda are 
subequal ; the ooxas of the two anterior pairs are very largely developed, 
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deeper than the body, and produced posteriorly, so as to cover that of the 
following pair of pereiopoda. The posterior pair of pleopoda are atyliform, 
uuibranched, the ramus biartioulato. The tolson is simple and squami- 
form.” 

Montaguana miersii ^ 

(? Ifcmla^ticna mienit, Haiwell, Proceedings Linn. Boo. K.B.W., toI. iv., p. 823, 
pi. XXIV., ftg. 4, and Oat. Australian Crust., p. 220.) 

“ Coxfic of the posterior gnathopoda and the two first pairs of pereiopoda 
much deeper than their respective segments. Superior and inferior antentue 
Buboqual in length, etiual in length to the oephalon and first throe so^tncnts 
of the percion ; the peduncles stout, rather shorter than the flagella. An- 
terior guatliopoda small, the propodos subquadrate, tlie palm nearly 
ti'aubverbe. Posterior gnatho})oda with tlie propodos large, corJiform ; 
the palm oblique, undefined. Pereiopoda suboqual, rather stout. Colour 
yellow with brown markings. Length abotit in.” 

IJab, Timaru and Lyttelton Harbour. 

Mr. Tlaswell obtained his specinieus at Port Jackson. Mine dififer from 
the description and figures given by him in some small points so that I am 
rather doubtful whethei* they are really the same species or not. 

The first pair of gnathopoda has the palm more oblique than shown in 
Mr. HasweH's figure. Iii the second gnathopoda the specimens obtained at 
Timaru differ somewhat from tliose obtained at Ijyttclton, though much too 
close in other respects to be considered as distinct species. The Lyttelton 
specimens are neatest to those described by Mr. Haswoll. The palm, 
though it can hardly bo called doiEluod, yet has two stout setie at the place 
where the end of the finger reaches to, one on each side ; on the under-side 
of the propodos towards the base are a few rather long setos, not shown in 
Mr. Haswoll's figure ; and in the centre of the palm is a small sharp pro- 
jection. In the Timaru spooimons the propodos is much stouter, palm less 
oblique, and without the small projection at its centre. 

In the last three pairs of pleopoda my specimens closely rosomhlo those 
of JM. tongieornu as figured by Mr. Haswell. In the figure of M. mier$U the 
last pair of pleopoda are drawn with two rami, but this must, I suppose, be 
a slip of the artist’s. 

Genas Oyproldia, Htuwdh 

(ProQ. Lltin. See. N.S.W., voL iv., p. 880, and Oat. Aust. Oraai., p. 889.) 

** Body broad. Pereion and pleon of equal length. Ooxaa of gnatho- 
pdda very small. Ooxie of the first and second pairs of pereiopoda enor- 
taonsly developed, and cemented together to form broad and deep lateral 
ahiclds» concealing almost entirely the gnathopoda and pereiopoda, and 
oxtending fiirwards to the sides of the oephalon, and backwards as far as 
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the posterior border of the sixth segment of the pereion, exoavatod poste- 
riorly for the shallow coxa of the tliird pereiopoda. Ooxas of last two pairs 
of pereiopoda very small. Autenuie subeqnal superior without an appen- 
dage. Mandibles with a palp. Maxillipodos unguiculato ; both basos and 
ischium armed with small squamiform plates. Guathopoda suboheliform. 
Pereiopoda slender. Posterior ploopoda biramous. Tolson single." 
Cyproidia (?) erasna, sp. nov. PI. ITI., fig. 1. 

Eyes large. All the mouth parts and nearly all the lower antennsd 
concealed by the ooxie of the two pairs of gnathopoda and the first pair of 
pereiopoda. Coxre of first pair of gnathopoda triangular about as deep as 
its segment, extending anteriorly over the mouth parts, posterior edge 
slightly curved. Ooxce of second gnathopod and first pereiopod deeper than 
their segments, rather narrow, slightly curved. Coxie of second pair of 
pereiopoda enormously developed, much deeper than its segment and ex- 
tending posteriorly as far as the posterior border of the seventh segment 
of poroion, excavated above, posteriorly for the shallow coxa of the third 
pereiopod. Ooxie of last two jiairs of pereiopoda rudimentary, hidden. 
The cox» of the two gnathopoda and the first two pereiopoda united 
together to form deep broad lateral shieldB which enclose all but the ends 
of the pereiopoda. Upper antennss with first two joints of peduncle stout, 
subequal, tbo second produced above into a strong tooth, third joint small 
and indistinguishable from the flagellum; flagellum nearly as long as 
peduncle bearing on its under surface long auditory cilia. First joint of 
peduncle of lower anteunss large, second joint shorter, articulated to the 
first by a geniculate joint, third joint longer than second but not quite so 
long as the first followed by a short flagellum about as long as the third 
joint of peduncle. Two pairs of gnathopoda equal in sise and similar in 
shape, meros and carpus both having the inner distal angle produced into a 
lobe setose at the end, propodos rather small, hairy, some of the hairs on 
the palm strong, plumose at tip, dactylos rather small, slightly curved at 
the tip; the gnathopod appears to be but very imperfeotly subchelate. 
Pereiopoda subequal, setie few, short. Of the last three pairs of pleopoda 
the first is the longest, peduncle rather slender, rami slender, lanceolate, 
nearly equal, almost naked, second similar but with rami more unequal, 
last stouter, rami unequal, naked. Tdson oval, slightly narrower towards 
the end than at base, margins entire, no seto. Oolour-— brown. 

Iiength, about inch. 

Hob. Lyttelton harbour. 

As win be seen from the figure and the description already ghen, this 
species differs very eonsideridfiy in the form of the emus from Mr. Haswril^s 
species for which be made the genus ; it will most probab]!^ tom the ifffo 
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of a now ffenuH, bat, as I have only had two Bpecimens, botli of the snme 
speoieB, 1 profer to loavo it under Mr, Hasweirs genus for the prosont. 
The details (fig. 1 a-d) wore taken from a small speoimen, and hence may 
not reprohont quite accurately their form in more adult specimens. 

Genus Moera, Leach. 

(Cat. AmpUip. Crust. Brit. Mua., p. 187 ) 

Moera spinosaf Ilahwcll. (Proc. Linn. Soc. N.S.W., iv., p. 208, pi. x., 
fig. 5 ; and Cat. Aust. Crust., p. 257.) 

** Poflterior margin of the five anterior segments of the pleon armed 
with a few acute tcetli or Bpines ; fourth and fifth segments armed behind 
witli acute spines. Coxab much shallower than their respective segments. 
Lateral plate of the third segment of the pleon serrated posteriorly. Eyes 
long, oval. Superior antennie more than lialf the length of tlie body ; first 
segment of peduncle as long as the ccphalon and first segment of the 
poreion ; second leather longer ; third very short ; flagellum as long as the 
peduncle ; appendage nearly half as long as the flivgellum.^ 

** Inferior antenna? more than half as long as the superior pair ; third 
segment of peduncle equal in length to the first sogmeui of the pereiou ; 
fourth twice as long ns the third, fifth as long as the cophalon ; flagellum 
as long as the fifth segment of the pedmiele. Anterior gnathopoda hairy, 
carpus rather longer than the propodos ; the latter ovate ; palm oblique, 
notched. Posterior gnathopoda with tlie propodos large, ovate, more 
dilated in the male than in the female, palm defined by a strong acute 
tooth, and armed in the male witli two other i>romiuout teeth. Two anterior 
pairs of pereiopoda sub-equal. Third pair rather shorter than the fourth 
and fifth ; basos of the three posterior pairs produced at its postero-distal 
angle; meros, carpus, and propodos serrated and hairy. Fifth pair of 
pleopoda muoh shorter than the fourth. Sixth pair large, with a stout 
protopodito and two broad-lanceolate rami, the latter eerrated and armed 
with setfla. Telson double, each half ending in a sharp spine, and armed 
with a bundle of stiff setio. Length 8 lines.** 

Hob. Auckland. 

Of this species 1 have two specimens, a male and a female, for which I 
have to thank Professor Hutton. He found them in a collection of Mollusoa 
sent him from Auckland. Hr. Hasweirs specimens were from Tasmania. 

my specimen of the male the second gnatbopod of the right side only 
has the two {itomiment teeth on the palm, and these are rather larger and 
more blunt at the end than those shown in Mr. Haswell's figure ; the 
second gnatbopod of the left side is like those of the female, having the palm 
slightly co nvex, and without the two teeth. (See plate II., fig. Ba.) 

* In the Oaiidogus this is hy an eiror printed ** appendage nearly as long as thefiagoUom.*' 
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MotrapetHei.G^ M. Thomson. (Traiifl.N.Z.Iu6t.,xiv.,p.286«pl.xviii.,fig.B). 

This species was described by Mr. Thomson from speoimens obtained 
at Port Pegasus in the dredge.^ 1 have found it pretty abundantly in Lyt« 
telton Harbour at low tide. The female differs from the male in the form 
of tlie second pair of giiathopoda. In those the carpus is much longer than 
iu the male, being slightly longer than broad; it is densely haired, the hairs 
being chiefly arranged in rows ; many if not all these hairs are serrated ; 
the propodos is only very slightly broader than the carpus, having tufts of 
setas along both sides and also along the middle, those on the under sur- 
face being the most numerous and tlie thickest. Palm imperfectly defined 
by aeveral strong setie at tlie point where the tip of the daotylos impinges. 
Daotylos slender, very acute. (Bee plate 11., fig. 4ri.) 

In tlie male my siiecimens have the propodos of the guathopuda less 
hairy than the one drawn by Mr. Thomson, and the dactylos is more blunt, 
being quite rounded at the end. 

The two acute spines on the postero-dorsal margin of the fourth seg- 
ment of the ploon are invariable iu botli sexes. 

Genus Hanuonia, Ilamelt. 

(Proo. Linn. 8oc. N.B.VV., vol. iv., p. 880, and Cat. Aust. Crust., p. 260.) 

Generic characters : — Goxio not 80 deep as their respective segments. 
Superior antenna) with an appendage. Inferior antennae longer than the 
superior pair. Mandibles with a palp. Maxillipedos unguioulate, sub- 
pediform, provided with a squamiform plate on the basos only. Onatho- 
poda subchelate, unequal, posterior pair very largo. Peroiopoda stout. 
Posterior pleopoda biramous, the rami short, oonioal. Telsun single, 
elongate." 

Of this genus Mr. Haswell says : This genus, of which I have as yet 
observed but one species, has affinities with Eury$th«u» and Amaihia^ but is 
distinguished from the former by the form of the telson and the stoutness 
of ilie peroiopoda, and from the latter mainly by the large siee of the poste- 
rior gnathopoda.” 

Before noticing Mr. Haswell’s genus 1 bad found the following species, 
and had begun to describe it as a new species of JRviyHhaui. 

Ilarmonia erampa^ Haswell. (l.c., p. 880, pi. xit., fig. 8.) 

Superior antennas as long as the oephalon and first six segments of 
the pereion, first and second segments of the peduncle subequifi, ^e second 
narrower than the first, third scarcely the artioali of 

the flagellum; flagellum rather longer than the peduncle. Inforior an- 
tennsB longer than the superior pair ; peduncle and flageilum subeqnal. 
Anterior gnathppoda small ; propodos ovoid ; pelm oblique, undefined. 
Posterior gnaihopoda much larger than the anterior pair ; carpus sub- 
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triangular; propodos irregularly ovoid, palm oblique, excavate, dofiuod by 
a triangular tooth, and armed with another of similar form near the distal 
end. Two anterior pairs of pereiopoda subequal; three posterior pairs 
with the basa oblong twice as long as broad, the other joints very broatl, 
the dactylos very stout; fourth pair smaller than the fifth and sixth. 
Bami of fourth pair of pleopoda as l{>ng as the protopodite ; those of the 
fifth pair shorter ; those of sixth pair very short, couioal, armed with a few 
straight setce. Telson simple, conical, compressed. Colour brown. Length, 
^ inch.** 

Hab. Lyttelton Harbour ; Timam. 

This species is moderately common at Lyttelton Harbour; Mr. Has- 
well’s specimens are from PoH Jackson. The female differs from the male 
in the form of the second gnathopoda. The first gnathopoda are like those 
of male, and are shown in pi. II., fig. 6 a. They are very hairy, and at 
the inferior edge of tho palm am two stout sotas. The second gnathopoda 
of female are much smaller than those of tlie male, the carpus is sub- 
triangular and larger than the carpus in tho second gnathopoda of male, it 
has its distal and inferior borders setose ; propodos only slightly broader 
than the corpus, long ovate, with small tufts of setie on tho two sides and 
on the middle, palm oblique imperfectly defined by a stout seta on each side 
at the end of the dactylos. 

Genus Moera, 

Moora incerta^ sp. nov. PI. HI., fig. 8. 

None of the segments of pleon or pereion produoed into teeth, Coxo 
shallower than their respective segments. Basal joint of upper antenna 
stout, narrowing distally, second joint only slightly longer than the first, 
third joint short ; flagellum shorter than peduncle, about as long as the 
basal joint and half tho second ; secondary ai)pendage ratlier more than 
half as long as the flagellum ; setie on the antenna short and very fine. 
Lower antenna shorter than the upper. Blender ; 'peduncle as long as that 
of upper antenna, last joint of peduncle slightly shorter than the preceding 
joint, flagellum Abort, not quite so long as tho last joint of the peduncle, 
setts short and delicate. First pair of gnathopoda having the carpus about 
as large as tiie propodos ; its outer edge with a shallow notch towards the 
diatal end, inner edge densely frmgeil with setss, small tufts of setsn 
Acatteed over the joint; proj^os ovate, not very hairy, palm slightly 
iMHiTex, ftinged with short setts, imperfectly defined by one or two 
etonf short setts; dactylos slender acute, with one or two long setie at its 
hase. Second pair of ^ gnathopoda very large, carpus rather small sub- 
triangular, propodos very large, subrectangular, slightly narrowed at 
the ^se, inner margin slightly sinuous, with a Sow small tufts of selm 
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chiefly on tl»o pri)ximnl half ; on the outer margin mobtly towards the 
distal part are also a few small tufts of sotfis, but these lie close along the 
joint and are very easily overlooked. Palm transverse doiined by a short 
stout tooth and haviug short stout sotio along the whole palm. Dactylos 
thick and sti’cag, not longer than palm. First two pairs of peroit^poda sub- 
equal, rather sleudor, last throe broad, incroaFdng slightly in size posteriorly, 
basoB moderately large subrectaugular, anterior edge with a few sinoll setas 
posterior edge minutely serrate, a very minute seta arising at each serration, 
meroB broad sGrrat«*d, with moderately long strong seta), carpus expanding 
somewhat distally, sf'tose ; propodos setose on anterior side only, numerous 
strong sette arising at the base of the dactylos ; dactylos considerably nar- 
rower than j)ropodfJH, ending in two sharp points, the principal one longer 
and more curved than the other. Inferior edges of flrst three sogments of 
pleon supplied with sevenil small sot>n. Poatorior pair of plooj'oda only 
reaching v(*ry slightly beyond the two preceding pairs, of which the flrst 
pair is sl<*nder, having the peduncle considerably longer than the rami, 
rami with long strong sette at tlieir (extremities ; second pair stouter, rami 
with similar long strong sota' at end; third pair liaving the nxmi broad 
and setose moiv especially on tho outer edge. Telson double, eacli half 
concave postorioily with two long seta? arising from tlio hollow, and having 
another hollow on the outer side towards the distal end with a single seta 
springing from the hollow. 

Length, about ^ of an inch. 

Uah, Lyttelton llarbour. 

This species is very close to M. qvatlrimanus, Dona, ilf. ffrommanvs, 
Montagu, M, rindis, llaswoll, ill. tnincatipes^ Bpinola, but differs from all 
in tlie form of the second pair of gnathopoda. In this respect it closely 
resembles M. hlanchardi^ Si>cnce Bate, but differs in having the basa of the 
three posterior pairs of pereiopoda dilated, in having the secondary appen- 
dage of upper antenna not so long as tho primary flagellum, and in other 
points. It also resembles M, tenella^ Dana, but that species has the base 
joint of upper antenna not stout, second very long ; " the two species also 
appear to differ somewhat in the form of the second gnathopoda, and also in 
the length of the posterior pair of pleopoda. 

Genus PodooerUB, Leach. 

(Cat. Amphip. Crust. Brit. Mus., p. 252.) 

**Eye8 small, situated on a lobe between the superior and inferior 
antenna?. Superior antonnee having a secondary appendage, which is 
generally very minute. Inferior antenn» robust, the flagellum consisting 
of but few articuli and aa stout as the peduncle, the hairs towards the 
extremity being developed into spines, which increase in strength as they 
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approach tho apex, where tliey become curved. Becond pair of gnathopoda 
having the propodoa (in the male) ranch larger than that of the first pair. 
Two anterior pairs of pereiopoda short, having the basa very broad. Pos- 
terior pair of pleopoda having two I'ami, one of which is armed with one or 
more hooked spines. Telson squamiform." 

Podocerm freqwm^ sp. nov. Plato III., fig. 2. 

Eye moderately large round. Superior antenna ns long as the inferior ; 
first joint of peduncle stout, next two joints longer, equal iti length, slender, 
flagellum considerably longer than the last joint of peduncle, bocoiidary 
appendage of two or throe joints ; the whole of tho inferior margin of 
antenna thickly fringed with long set®. Inferior antonn® slender, last 
two joints of flagellum equal and longer than tho preceding one, tlngellum 
considerably longer than tho last joint of the peduncle, inferior border of 
antenna fringed with long set® ; spines on flagellum oven at the end are 
not much curved and not very strong. First pair of gnathopoda long but 
not vciy stout, oai'pns longer than propodos, hairy; pmpcjdos ovah‘ hairy, 
dactylofl with proximal half of inner edge bemito, distal half smooth. 
Second gnathopod with carpus short, triangular, piopod«>s lavg<‘, pi hlucud 
infcriorly into a strong tooth against whieli tho diict^los impinge^, ilaet>los 
strong proximal half of inner edge serrated. First two pairs ol p('reio[)oda 
subequal, stout. Last throe pairs stout, third smaller than the fmn lli and 
fifth. Last tliree pairs of pleopoda short all reachii g to the same point ; 
first pair the longest, rather slender, peduncle longer than the r.niii and 
produced between them into a sharp slightly curved sj)ino whieli is about 
two-thirds as long as the rami ; mini with short tootli on upi»<‘i margins 
curving upwards ; second pair with stout peduncle, rami more blender than 
peduncle, curved tooth on upper margins of peduncle an 1 rami , last pair 
with stout peduncle narrowing at apex, rami small blonder, nearly naked. 
Telson witli two mured spines, and anterior to thobo one or two simple 
BOt®. 

Female . — ^Differs from above in liaving the propodos of second gnatho- 
poda loss stout and wanting tlxe strong process, but with two sti>ut sot® 
towards the end of the palm. 

Length about ^ of an inch. 

Hah. Lyttelton Harbour. 

This species appears closely to resemble P. validuu^ Dana, from Rio 
Janeiro, but that species has tlie inferior antenn® ** very stout.** 

The process on the propodos of sooond guatliopoda of male vanes in 
fiise in different specimens, and is often longer and more distinct than 
shown in fig. 26. 
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EXPLANATION OF PLATES I.— m. 

Platts I. 

Scutuloidea maculata x 12 ; inner antenna x 40; h, auditory aeta from oatn^, 
more highly magnified ; r. mandible x 40 ; d, first maxilla x 40 ; second 
maxilla X 74 ; /, seta from outer lobe of same highly magnified ; .e, inner lolie 
of same x 100 ; h, maxOlipode x 40 ; first thoracic leg x 15 ; 1, end of 
same x 40 ; m, second thoracic leg x 15 ; n, end of same x 40 ; o, one of the 
pleopoda x 30; p, abdomen from below x 12. 

Uymenctama laewirie; a, third (external) maxlllipedc x 10; 6 and <?, different 
fonns of setffi from tlio same, moro highly magnified ; d, chela male x H ; 
e, abdomen of male x 15. 

Cuharia ruguloaus ; a, inner antenna x 40 ; 7>, outer antenna x 10 ; r, soolo'like 
markingH on the integuuiont x 120. 

Anthura ajinis : antennw from above x 23; 5, first thoracic leg X 16; c, sccoud 
thoracic leg x 13; d, extremity of same, moro higlily magnified; e, abdomen, 
with tclson aud last pair of pleopoda, from above, x 80 ; /, first pleopod x 80. 

Plnkarthrium iypicum x 12; a, inner antimna x IB; 6, outer antenna x 18; 
r, mandible x 120; d, first thoracic log x 18; e, extremity of same x 75; 
/, third thoracic leg x 40 ; g, one of th^^ pleopoda X 80 ; another form of 
the ploopoda X 30 ; k, last pair of pleopoda x 24. 

Plate 11. 

Limnoria (tfgnU * o, antenna^ from above x 60; mandible x 120; c, roaxilli’ 
pedc X 120 ; d, appendage of sixth segment of pleon X 40. 

N/mi t>grfgiii^ female X 6; o, ptirtion of llRgolliira of upper antenno) with audi- 
tory cilia X 40; &, portion of fiagelliim of lower antenna x GO; c, mandible 
X 10 ; rf, moxillipede x 00 ; e, first gnathopod X 80 ; /, second gnathopod of 
fully developed male x 13 ; //, second gnathopod of young male X 18 ; /r, 
transverse section through one of the segments of pereion of male X 15; 
4, extremity of pleon X 80 ; f, telson, from above X 40. 

Moera npinom ; <i, second gnathopod of female, which is the same as second 
gnathopod of left side of mala x 13. 

Mofra petrifi ; u, second gnathopod of female X 18. 

Harmonia crauipeM ; a, first gnathopod of female X 85 ; 5, second gnathopod of 
female x 85. 

Plate HI. 

Cyproidia ( f ) cra$aa x 80 ; o, upper antenna, and 5, lower antenna, in position, 
X 70 ; r, first gnathopod x 70 ; d, telson and three posterior pleopoda from 
above x 120. 

PodoreruM frequewt X 30 ; e, first gnathopod X 40 ; 6, second gnathopod of male 
X 30 ; r, extremity of pleon x 70. 

Moera incerta X 13 ; «, first gnathopod X 80 ; 5, second gnathopod X 30 ; c 
fifth pereiopod X 80 ; d, dactylos of same x 120 ; e, telson and last psii of 
p]e<^oda from above X 80. 
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Abt. m.— Nb<«i ow, anrf a new Speciea of Subterranean Cruftaoea. 

By Ohablbb Obxlton, M.A. 

[Read before the Philotophical Inatitute of Canterbury, 6th October, 1882.] 

Plato rv. 

Correctione and Additions to previous Paper.* 
ht my previous paper I have stated that the well from which the Crustacea 
were obtained was not more than twenty-five feet deep.” 1 have since 
found that this is considerably too much, it is reaUy only sixteen or seven- 
teen feet deep ; since then, however, the well has been filled in, so that it 
is now practically the same as though the pipe had been simply driven into 
the ground as in an artesian well. 

The Crustacea still continue to come up, though not so frequently as 
before, and they now vary more, sometimes coming up pretty abundantly 
wliile at other times they are very scarce ; and while previously Calliope 
subterranea (female) used to bo much more abundant than any of the other 
species, it now, though still more abundant than the others, does not pre- 
ponderate over them nearly so much as before. Next come Crantjonyjo 
cowpacius and Cruregens fotUrtnus which occur m about equal numbers, while 
Oamiuarus/raffilis is now the rarest of all. 

From another pump about two or three chains from the first, I have 
obtained a few specimens of Calliope subterranea (female), and from a third 
pump about a mile and a half distant I got a single specimen of Uamtnarus 
fragilist and I have heard of similar animals being seed from another pump 
about a mile distant from the first one, but I have not soon specimens from 
this well. These facts seem to siiow that the Subterranean Crustacea are 
fairly well distributed in the district. 

AU tliese wells are sunk in a bed of gravel wliioh lies immediately under 
the surface soil. Through this gravel water continually percolates, and can 
always be found at the depth of a few feet from the surface, the depth vary- 
ing aooording to the situation, the dryness of the season, the state of the 
neighbouring Biver Eyre, etc. I do not think that there is anywhere any 
large connected quantity of water, but 1 believe that the Crustacea live in 
the water which percolates through the interstices between the stones in 
the bed of gravel. 

With regard to the origin of these Ci:ustaoea one can as yet only conjoc- 
tore. Their nearest allies appear to be marine in their habitat. Cruregens 
fontanus would, but for the absence of the last pair of thoracic legs, come 
under the genus Paranthura, the species of which, as well as of the allied 
genus Anthurat are all marine. Besides Cruregens fontanus^ 1 have oi)tained 


* ^ On some fiabtcKiaaesn Croitecea," ** Trsni. K.Z. Inst.,** toI. xiv., p. 174. 
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anotlior Isopod (dcscribod in tho latter part of the paper) whoso nearest 
allies are marine. Calliope BMerrniua is inoonolusive, for we have in New 
Zealand one marine and one freah-watcr species ; it is, however, not at all 
near to (7. fluviatilis tho fresh- water species, and certainly has not arisen 
out of that species. 

Ganmartut fragilut, again, does not prove auytliing, for thoiigh in New 
Zealand wo have only one species, a mai-ino one, in Europe some species 
are marine and some fresh- water. Tlie genus Cranyunyx contains only two 
species besides ( compactus^ mihi, one C. subterratieux from a well in Eng- 
land, the other (\ ermanni from warm springs in Kamsciiatka ; its nearest 
allied form, however, is a maiino genus, Gammarelln. 

On tho whole, both tho Isopoda and tho Amphipoda are so distinctly 
marine and their fresh- water representatives in New Zealand so few, in 
fact only two, CnUiope Jluviaiilh and Tdotea lacmtriSf that it is difficult to 
holiovo that the subterranean fauna, which, so far as at present known, 
contains five species, could have arisen from any other than the marine 
fauna. 

Cntreyrna /mitanua, — Since writing my previous paper I have obtained a 
great number of Hpecimons of tliis spech'h hotween 40 and 50 — and they 
all agree in having tho last thoracic segment small and without a}>pendage8, 
so tliat ihoro can no longer be aiij" doubt that the form I have described is 
the adult form. 

In living specimens tho heart can ho distinctly seen through tho trans- 
parent integument. It is elongated and extends from tho middle of the 
fifth abdominal segment anteriorly, reaching nearly to the middle of tho 
sixth thoracic segment. The anterior end of the heart is narrower than the 
posterior i)art, and the posterior end is rounded. There appear to be throe 
openings through which blood flows into the heart ; one is on tho left side 
in the second abdominal segment ; the other two are on tho right side, one 
in tho seventh (last) thoracic segment, and the other in the third abdominal 
segment. These openings appear to be provided with valves of some kind. 
Blood passes out through the anterior end of the heart, in the median line 
of tho body, and flows forwai-ds to supply the various parts of the body. 

In my previous paper I have stated that tho only blind Isopoda inhabit- 
ing wells or caves that I could find mention of were two species of a genus, 
Cfccidotca, found in tho Mammoth Cave of Kentucky and in the Wyandotte 
Cave ; since then 1 have fo\iiid two others mentioned, but I have not been 
able to got descriptions of them ; they are Titmethes albus^ Schiddte, which 
inhabits caves of Oamiola* and TyphloniBcus aUiniu^ J 

• Seo “ Nature,” ISlh April, 1872, p. 484. 

t See •* Trans. Linn, Boo.,*’ 2ii(l Her., vol. I., pt. i., p. 84 (footnote). 

Others ate mentioned in the Zoological lieoords for 1879 and 1880. 
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1 have now to add another obtained from the eame well as the other 
Subterranean Crustacea that I have described. 

Genus Fhreatoious, (nor</m). 

Body long, Rub-eylindrical, laterally oompresBod. Upper antenna 
short, lower long, with flagellum. Mandible with an appendage. First 
pan* of legs subchelato, otherB simple ; first four pairs axtioulated to 
body at tlio anterior ends of their segments and directed forwards, 
last three articulated at posterior ends of their segments and directed 
backwards. Abdomen long, of six distinct segments, last joined to 
telson. Sixth pair of pleopoda biramons, styliform. Telson large, sub- 
conical. 

Phreuloicue lypu'ns^ sp, nov. PI. IV. 

Eyes not visible. Upper antenna about half as long as the peduncle of 
the lower antenna, conKisting of about eight joints, peduncle not distinguish- 
able from the dagollnm, last three or four joints thicker than the preceding. 
Jjower antenna about three-fourths as long as the body, x^eduncle of five 
joints, first two short, third longer but Jiot so long as the fourth, fifth 
nearly as long as the third and fourth together. First pair of legs subchelate, 
propodos rather small, palm oblique, defined by densely haired knob; 
finger strong, hairy ; next iliroc pairs of legs subequal, rntlier stout ; last 
three longer, setose, increasing regularly in length from before backwards. 
First segment of pereion only about half as long as the second, remainder 
subequal. Ploon two-tliirds as long as pereion, first segment small, next 
three subequal, fiftli large, about as long as the preceding three together, 
the second, third, fourth and fifth Kcgmeuts having the Integument pro- 
duced iiiferiorly, and the inferior edge fringed with short stout setje. Sixth 
segment joined to telson and bearing a pair of biramous ploopoda ; 
longer than rami, outer ramus shorter than inner. Telson largo, sub- 
conical, deeply ooiicave below, inferior edge irregularly serrate and fi ingod 
with very short seta* ; regularly rounded above, extremity projecting back- 
wards, with short setsd on tip, and a stout one on each sido of the 
base. 

Colour — transparent. 

Length, about half an inch. 

Hab. Pnmp at Eyroton. 

Additional remarks on structure ; — 

The upper antenna (pi. IV., fig. 2) is peculiar in having the last three 
or four joints considerably thickened, the thickening being chiefly duo to 
the increased thickness of the integument. Small simple auditory cilia are 
found on the under side of the antenna (fig. 2 a). 

Tbe lower antenna (fig« 8} has already been sufficiently described. 
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The mouth parts ai*e shown in position in fxg. 4. In front is the 
labrum (a), the end of which is densely beset with fine setas projeoting 
radially from the tip as centre. When dissected out the labrum appears to 
consist of two plates each more or less triangular (fig. G). 

The mandible is strong, it bears a three-jointed appendage, second joint 
the longest, third fringed on one side with setsa projecting perpendicularly 
to the joint and increasing regularly in size towards the distid end of the 
joint. There is a large molar tubercle, the end of which seems to boar 
rows of short seto). 

The cutting end of tlie mandible consists of two sharp teeth, one longer 
than the other ; below this there is a movable portion also ending in sharp 
teeth, and below this again a double row of strong setaa. (See fig. 6.) 

The first maxilla (fig. 7) consists of two plates, the outer longer than 
the inner, bearing at the end strong seta), some of whicli are branched, the 
outer edge and inner portion thickly covered with long very fine setce ; the 
inner lobe bears on the rounded end several long setie, somewhat separated 
from eacli other, each plumose more especially towards the end ; the distal 
and inner portions iliickly covered with fine Betas similar to those on the 
outer lobe. 

The second maxilla (fig. 8) consists of a stout basal portion bearing 
tbreo ovorlaiiping plates : on the outer plates are long setas, each bearing 
short pieces projecting at right angles to the seta. (Bee fig. 8a.) 

On tlio third and iiiuor [date are long plumose set®, and on the inner 
edge of the base is a row of long plumose sotie similar to those on the inner 
lobo. The whole of tlio inner lobe, the inner portions of the two outer 
lobes, and some jiarts of the base, are covered with fine setae similar to those 
on tliC first maxilla. 

The maxillipcdo (fig. V) bears at the base an irregularly rounded plate 
(fig. 4/) which probably is homologous with a similar plate found in Idotea 
and JJmTioriit ; the basal joint is long, its inner edge towards tho distal 
end is fringed with long plumose setae, and there is a lobe apparently oon- 
uectod with tho first joint ; this lobe bears plumose setiD on the inner odge, 
and simx>lc setae on the outer side and distal end. The other joints of the 
maxillipede presout nothing remarkable, and their form can bo best under- 
stood from tho figure. \ 

The coxiD of all the logs can be readily seen to be simply the basal joints 
of tho logs. In the first four pairs of legs the coxa projects slightly for- 
wards. and is tipped with a few short setae ; in the last three pairs it projects 
backwards similarly. (See fig. 11.) 

In the first pair of legs the distal end of the meros is produced 
anteriorly and is fringed with sete, the carpus is longer than brood ind 
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has a tuft of setec ou the inner edge, the propodos is not very large ; in 
the oentre of the palm ore a few short hairs set on the tip of small teoth- 
like projections. The other logs present notliing remarkable ; the last 
three are abundantly covered with long stout sotee (see fig. 11) ; in all the 
dactylos is slender and the end forms a distinct claw having setie arising at 
its base (fig. lln). 

In tlie pleoii a somewhat remarkable feature is presented by the seg- 
ments (except the first) having the integument produced downwards as in 
the first three segments of the pleon in Araphipoda, thus forming lateral 
shields protecting the pleopoda. The fir&t pair of pleopo<ia differs from the 
others ; it consists of a small basal joint boaiing two oblong plates, the 
large one having a few seto) at the end (fig 12). It appears to form an 
imperfect operculum for the other pleopoda. In the otherb tliere is a basal 
joint as before ; from this spring two loboh, the smaller oval with margin 
entire, the larger sub-oblong, inner edge fringed with simple seta) and 
bciiring at the end another small joint fringed with plumose setce (fig. IB). 

The sixth segment of pleon is united to tlie tclson, its inferior edge 
bears four strong slightly curved setce. The sixth pleopod is more hhe one 
of the last throe pah*s of xdeopoda in Amphipoda than anything I know of 
among the Isopoda ; the upper surface of the peduncle is broad and slightly 
concave, the outer uiiper edge fdnged with setm, while the inner upper edge 
is straight. At the end of the peduncle tiiere is one strong seta below and 
two or throe above, the rami are sharply pointed and boar both stout setae 
and longer fine hairs (fig, 14). 

Throughout the whole of the body and the appendages the integument 
is covered with very short seta^ arranged more or loss regularly in inter- 
rupted rows. Those sotte arc very small and can scarcely bo seen witliout 
a ^-in. objective (fig. 15). Besides this along the dorsal surface are scattered 
a few long fine hairs. 

The alimentary canal is generally full of black matter of some kind, — 
food, I suppose, — and hence can be readily scon through the transparent 
integument. It is shown in fig. 1. 

The animal I have thus described is interesting and important, because 
it combines characters belonging to different groups* In the elongated 
form of the body, in the antennie and in the plate at the base of the maxilU- 
pede, it tosembles Idatea^ it differs very much from ibis genus, however, 
in the form of the abdomen and in the fact that the mandible has an 
appendaij:e. In this latter respect and in the cylindrical elongate body it 
(resembles Anthura and Patanthura, and it thus to a certain extent serves 
to oonneet the Anthurida with the Idateida. In the lon^ abdomen com- 
iposed of separate segments it differs both firom the Anthurida and the 
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IdtUeidtii and approaohos the lanaitla. The lege consist of an anterior 
series of four, and a posterior series of three, and this, according to the 
figures given by Bate and Westwood, appears to bo the case with the 
Tanaida. This peculiarity is also possessed by the Amphipoda to which 
Phreatoicua has a considerable superficial resemblance due chiefly to the 
flattened form of the body, best seen in the abdomen, and to the fact 
tliat the segments of the pleon have the integument produced downwards, 
but also to the Amphipodan facies of the legs and the last pair of pleo- 
poda. 

The precise place of PhreatoiaiB in any system of classification cannot 
as yet be indicated witli certainty, but one thing is made clear by the dis- 
cussion, viz., that Phrmtoirm^ possessing as it docs affinities to several dis- 
tijjct groups, must bo of very considerable antiquity. 

The occuiTen'‘o of tliis species has been somewhat remarkable. Ever 
since January, 18R1, I have collected or had collected for mo all the 
Crustacen that were observed to come iip ; notliing now was found until 
the beginning of September, 1882, when a single specimen of Phrcntoicus 
was ol)tained, and in the short time since tlion six other specimens have 
been found. 


DESCBIPTION OP PLATE IV. 

Vhreatoiaui typicwi. 

Fi^. 1. Lateral view of tho animal x 5. 

2. Upper antenna X SO ; o, auditory oilium from the same, more highly magnified. 
.‘1. Base of lower antenna X IS. 

1. Side view of the head, ahowing the mouth organs in position, X 15 ; a, labrum ; 
5, mandible with appendage ; c, the two lobes of first maxilla ; d, sooond max- 
ilia ; maxillipode with/, the rounded plate at its base. 

5. Mandible, view of inner side X 80. 
r». Labrum X 30. 

7. First maxilla x 80. 

8. Second maxilla X 80 ; a, seta rom middle lobe of same, more highly magnified 

9. Maxilli]iede x 80. 

10. Histal portion of first thoracic leg X 80. 

11. Seventh thoracic leg x 18 ; a, end of same X 80. 

12. FirHt pair of plcopoda x 18. 

18. Second pair of ploopoda x 15. 

14. Extremity of abdomen, side view, X 14. 

15. Portion of tlie integument x 120. 
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Art. IV. — (hi, the Zealand Oopepoda. By Geo. M. Tkomuon, F.L.S. 

(Read before the Otapo Institute, Sith May, 1682.) 

PlatcB V. to XT. 

In tlie N.Z. Inst. TrauB., Vol. XI., pp. 25B-259, 1 described two species of 
Entomostraca belonging to the Order (Jopopoda — viz., Cyclops nora-zeu- 
landiw and Arpacticus bairdii, I had numerous otlior forms in my collec- 
tion at the time, but, from want of text-books on this little-known order, 
was unablo with any certainty to work them out. This difficulty liaving 
been in great measure ovorcomc, 1 am now enabled to con tribute 
a little information to our knowledge of this interesting group of 
animals. 

The forms described in tliis paper have boon obtained from only a few 
situations, the maiino species being either from rock-pools or shore-kelp 
along tlie coast, or taken by the dr<4go in Otago Harbour at a maximum 
depth of 0 fathoms. Small as the number of Hpocics already identiiied is, 
they show a remarkable approximation to European forms. As the litera- 
ture of the bubject is not readily accessible to members of the N.Z. Institute, 
I make no apology for Introducing generic characters. The classification 
followed is tliat adopted by Brady in his beautiful “ Monograph of the 
British Copopoda,” recently issued by the Hay Society. 

Of the 8 families represented in the British fauna, I have only met with 
roprosentativos from 4 — namely, Galauidir, Cyclopidre, Uarpaciicidie and 
Artoti'ogidfe. 

(Note.— -Four Bpeeioe of Oopepoda wore obtained by Dana near Now Zealand, and are 
described in the ** Crustacoa of tho U.S. Exploring Expedition (1855) C they are Pantella 
valida, PontelUna iitnpJeT, Sapphirina yeninw and Mirada gracilis). 

Pam. CALANID^. 

Bub-fam. Cajukstsm, Dana. 

Eye single, composed of several lenses ; thorax and abdomen long and 
slender; rostrum (if present) slender, and usually fusoate; anterior an- 
tenna 24-2S-jointed.'' 

Genus Boeokia^’*' gen. nov. 

Body elongated, compressed ; head not distinct from tliorax. Abdomen 
consisting of five segments in the male, and of ^ ree in the female. Bight 
anterior antenna of the male genioulated. Posterior antenna two-branched, 
the secondary branch having four small intercalated median joints. Man- 
dibled large, with a sharply toothed cutting portion, and a broad palp ; the 
latter bears two branches, one four- and the other three- (or two-) jointed. 
Maxilla famished with numerous strong marginal plumose seta. Anterior 

* In bonenr of Axel Boeok, author of oeverol works on Oopepoda. 
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footjaws broad, sotfP numerous; posterior pair much elougatod, tormiual 
portion five-jointed, and furnisliod with several seto) of moderate length. 
Five pairs of swimming feet, all two-branched, and each branch of the first 
four pairs three-joiutod and almost bimilar ; jflfth pair with boUi branches 
throo-jointod in the female, but outer branch two-jointed in male, with a 
lorsg terminal curved (apparently prehensile) claw, inner branch some- 
what rudimentary, ono jointod. Ovisac single, borne in front of the 
abdomoti. 

It is with some hesitaiioTi that I advance this now genus, but as the 
chief systomatisih who have studied the CalanUhr treat the structure of the 
inner branches of the swimming feet as of primary importance in the classi- 
fioatiou of the genera, no other course was open to mo. The genus belongs 
to the same section as hwa (Boeck), and (\*ntropatjf» (Krdyor). The former 
is its nearest ally, but differs in having the inner branch of the fifth pair of 
leet in the female ono-jointod, 'while in the male the outer branch consists 
of two, and the inner of one or two joints, la C'entroptuiea^ the strong 
bristlcb on the aiitcrior footjaws point to its affinity with the sub-family 
Pontellhur, and the outer bnvnch of the fifth pair of feet in the male is 
developed into a powerful grasping daw on the right side only, while the 
inner branch is normally throe-jointed. 

1. Jioeckia triarticuLata^ sp. nov. PI. VI., fig. 1. 

Body elongated, rounded above, last thoracic segment produced into a 
strong spine on its infero-posterior margin. Anterior antonnie almost as 
long as the body ; that of the male ou the right side swollen in the middle, 
hijigod between the 19th and 20th joints, and bearing denticulated plates 
on tlio inner face of the 18th and lOtli joints above, and on the 20th joint 
below the hinge ; spines and setie rather few. Fifth pair of feet in the 
female somewhat similar to preceding pairs, but with the middle joint of 
the outer branch produced internally into a strong toothed spine (in this 
respect resembling to some extent Centropages typicus), inner branch rather 
reduced in size ; in the male the outer branch is distended and two-jointed, 
with a long terminal curved daw, which is longer and more slender on the 
left than on the right side. Caudal segments about as long as last abdo- 
minal segments, and be«(*^ug five densely plumose rigid setie, which are 
shorter than the abdomen. 

Length (including caudal setad) ^ inch; spread of anterior antennie, 
^ inch. 

llah This interesting species was obtained in shingle-pits (fresh 
water) at Eyreton, in the North Canterbury District, by Mr. Ohas. Chilton. 
Most of the specimens are reddish in colour, but the coloiuatiou is very 
variable both in intensify and localisation. 
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(P.A — The generie name Boeekia waft, I find, originally i^ropoRed by 
Dr. Brady for a specios of Lichomolym {L. arenicolua), but as it has lapsed 
for that species, it may stand for the above. lu suggesting it, I was quite 
unaware that it had been already employed). 

Fam. CYCLOriDiE. 

Genus Thorellia, Boeck. 

Body expanded in front, tapering posteriorly. Antoriqr aiibnma} many- 
joiiited, much shorter than cephalothorax ; posterior pair 4-jointed, witliout 
a secondary branch. Mandibles dilated at the extremity ; palp tubercular, 
bearing two filaments. Maxillte bearing several strong apical teeth and 
marginal setae. First pair of footjaws 4-jninted, slender, armed with 
long marginal spines and setae. Second pair 4-jomtod, prohcnsilo, 
terminating in two hooked claws. First four ]>airs of feet 2-bi*anched, 
each branch d-joiutod. Fifth pair rudimentary, reduced to a single 
branch. 

1. Thorellia hrunneu^ Boeck, var, antarctica. PI. V., figs. 15-19. 

Cephalothorax as broad as long, rounded in front ; ruslruiii short, 
obtuse. Segments of Diorax rounded at the sides, much broader than long ; 
abdomen very long and naiTow. Anterior antenna> about two-thirds as 
long as cephalothorax, 21 -jointed, first joint the largest, as broad as long, 
next 8 much broader than long, 11th to 19th about as broad as long, 20tli 
longer, and last about twico as long as broad ; the first about tln oe times 
as broad as the last ; setie numerous on the first nine joints. Posterior 
anteunsB 4-jointed, about half as long as the anterior pair. Mandiblo with 
numerous teeth on the dilated apex. Anterior footjaws 4-joiui6d, bearing 
numerous curved spinen and setoo ; 8rd joint with a branched appendage. 
First four pairs of feet furnished with peculiar lancet-shaped spines on the 
outer margins and extremities ; fifth pair with a minute basal joint ; second 
joint elongated, with one lateral and two terminal spines. Caudal setaai 
densely plumose ; middle one as long as the abdomen ; outer about three- , 
fourths as long* 

Colour — semi-transparent, except the caudal segments which are tinged 
with dark red. Length (including caudal setae) ^ inch. 

Hah. Dredged in Otago Harbour in 7 fathoms. 

This differs from tibe figure of Thorellia brumtea in Brady's Monograph 
(vol. 1„ pi. 16} in a few immaterial points. The anterior antenna is not 
so oontinuottsly setose throughout its length, and the fifth pair of feet has 
tiiree long simple spines, in plaee of the lancet-shaped spines figured by 
Bracly. In all other respects, except colour (which is a varying feature of 
no value in this species), our fom agrees with the common European 
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Genub OyolopB, AMhr. 

Anterior antennee forming hinged claBpiug organs in the male* Pos- 
terior autonuo) 4-jointc(l, without a secondary branch. Mandible dilated 
and toothed at tlie e\troiuity, palp minute beating two long seta?. Maxilla? 
strongly toothed. Rwimunng-foet with both branches 8-joint cd.'' 

a. —.Inin hr tmtennn 17 - foinleil. 

1. Cydops Claus. PI. IX.* tigs. K~l(). 

C (jiqutt, Claii<4. Pie freiUbenden Copopodeu (18B8), i». 1(K). 

Anterior antenna? reaching to third segment of the body, tapering in 
uidth somewhat unifoiinly, rclativ<‘ length of joints ns follows . — 

1, 2, .1, 4, .0, 0, 7, 8, 9. 10, 11, 12, 18. 11, 1.), 10 . 17 ^ 

16. 16 H. .i. 8. 6 .3. 3. 8. 4. 4. 8. 4. 6 8. 8. 

last joint toiniluated by about six setiP. Posterior antounio strongly 
devLloi)od. Mandibles strongly toothed. Setro of the swimming foot 
(lonsely plumose ; spines pcctinately toothed. Fiftli foot 2-jointod ; basal 
j«niit bioad, bearing a single long seta at tlie outer angle ; second joint 
longer, narrow, with a long and a shoi-t seta. Abdominal segments 
jioctinately toothed on their posterior margins. Caudal segments about 
8 times as long as broad, slightly exceeding in length the three preceding 
abdominal segments. Central caudal setie longer than abdomen ; outer 
throc-fnurtbs ihe length of central ; mner very short. Lougtli ^ inch. 

JJab, Tomahawk Lagoon, near Dunedin. 

Our form agrees in all respects with the European species, and the 
doscriptioii is almost a reproduction of that in Brady ^s Monograph, vol i., 
p. 105. 

/]. — AntnhrmUenna li-joinUd. 

2. Cijrhps novtr-^zmhndh t G. M. Thomson. (Trans. N.Z. Inst., vol. xi., 

p. 268.) 

Numerous specimens (all males) were sent to me from Oanterbory by 
^Mr. Charles Chilton. 

y . — Anterior antenna 12-jointed. 

8. Cyclopn nerrulatuB, Fischer. PI. XI., figs. 19-22. 

Cophalothorax oval, not greatly exceeding in length the rather slender 
abdomen. Anterior anteime? reaching to tlie middle of third body segment, 
tapering gradually to the extremity ; the relative lengths of tlie joints being 
about as follows : — 

L 2. 8, 4, ^ 6, 7. 8, 9, 10. 11, 19, 

20. 7. 6. 12. H. 10. 16. 18. 17, 98. 99 

Fifth pair of feet very small, l-jointed, subtriangular, dilated outwards, 
bearing 2 soto) and a ciliated lancet-shaped spine. Caudal Hc*gmcnts much 


floe “ Trww. N.Z. Inst.,” td. xi., p. 958, 
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(4 to ti times) louder th»iu broad, about as long as two last abdominal 
segments ; ouicr margin fringed with a row of fine teeth. Innermost tail 
sotflB oonsidorably longer tlian abdomen. 

Length ^ of an inch. 

Hah. Tomahawk lagoon, near Dunedin. 

My specimens are rather larger than the European form, but in all 
points of strnoturo agree closely with Dr. I3rady*s description and figures, 
e . — Anterior antenna S-joinled, 

4. (U/rlops ehilloni, n. sp. PI. IX,, figs. 11-19. 

Cephalotliorax narrow-oblong in form, last segment hardly wider than 
abdoiiien ; first hcgment tlu’ce-fifths of the length of the whole ; rostrum 
very short. Abdomen slender, siihecpial with cephalotliorax in length, 
segtnoits about as broad as long, surronaded by rings of minute comb-like 
teeth. Anterior antouuie tliree-lburths as long as the first segment of tlie 
body, ratlior stout, joints tapering to the e\trcmity, first about four times 
as broad as tbo last ; relative Icmgths as follows : — 

1. _ s. _4, \ JVj 7^ H, 

IH 10. 7 1« 7 0. U. JO.' 

setiB tolerably nunieroiih on the first four joints, last jomt with 4 (sometimes 
6 or G, some very small) terminal setie. ri>sterior antounfo large ; the long 
seta on the basal joint almost smooth. Mouth organs very small. First 
four pairs of logs with strong spines. Fifth foot very small, 1-jointod (?), 
bearing 8 spines, the lower one of which is plumose, (vandal segments 
about B times as long as broad ; control oaudal setie throe-fourths as long 
as abdomen. Length, inch. 

fiab. Numerous specimens obtained in gravel pits at Eyreton, by Mr. 
0. Chilton, after whom 1 have named it. 

Quite distinct from tlio two other species oharoctorizod by the B-jointed 
anterior antennai, viz., C, rrajisicornisf Muller, and (\ magn^icepsy Lilljeborg. 
e . — Anteiior antenntr C-jehi/cd. 

5. Cyclops trtfuoreuSf Fischer. PL XI., tigs, lG-18. 

Body gradually attenuated from before backwards. Anterior antennso 
much shorter than first segment of thorax, stout at the base, and only 
slightly tapering towards the apex ; 1st and 2ud joints stout, suboqual, Brd 
short, 4th the longest, 6th short, Gth about twice as long as 6th ; the fol- 
lowing represents the relative lengths of the joints in the majority of my 
1 S 8 4 6 6 

speouuens (fomoleB) 7'**u dilated at the apex aud 

divided into several slender sharp teeth. Maxillte strongly toothed. Foot 
of the 1st pair short, and fimushed with rather short sette. Fifth feet bear* 
ing a triangolar joint, dilated towards the extremity, and furnished with 8 
7 
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sxiiiiOR and a Rliorfc Beta. Abdomen Blonder, first joint abont eqnal in length 
to the two followiner : last segment much shorter than preceding ; caudal 
segments nearly' as broad as loj>g. Longest caudal seta equalling tlie abdo- 
men in length , outer and inner very short. Longtli, of an inch. 

Jinh. Tomahawk Tiagoon, noai* Dunedin (several specimens). 

The above dcbcription is almost that of Dr. Brady ; my specimens 
differ from his in hardly any respect but the form of the caudal forks. 
Any other differences are unimi>ortant. 

Fam. HARPACTICIDiE. 

Bub-fam. A&iymomin^b. 

Oenus Amymoxne, Clans. 

“ Body much compressed. Dorsal margin vei*y con rex. Head and last 
thoracic segment very large, produced ventrally and approximating so as to 
give a more or less cncular outline to the animal. Abdomen very short. 
Head united with the fiibt thoracic segment. First pair of antennao elon- 
gated, fi- or 8-joiiiied ; second pair 8‘juinled, and bearing a small 1- or 
2-join ted secondary branch, last Joint clawed. Mandible palp l-branobed ; 
maxillar elongated, 2-jointed. First foot-jaw slender, d-joiutod ; 

second much elongated, 2-joiuted, and foniiiug a otroug grasping hand. 
First pair of feet not prcheuslle, 2-bi*anched, each branch consisting of a 
single joint ; second, third, and fourth pairs with both bronohes S-jointed. 
Fifth foot in the female composed of two, in the male of one, joint. Integu- 
ment excessively tough and coriaceous, usually cellular or areolated.*’ 

The animals forming tliis genus differ from all otliers of the family to 
which they belong in being laterally comprossed. In fact their appearance 
is so remarkable that, until their structure is examined in detail, their 
affinities would never be sii spec tod. Other proiuinont oharaoteristics of the 
genus are tlie relatively large posterior foot-jaws, and the strongly-marked 
puuctations of the integument. The occurrence of the gouus in these seas 
is very interesting, as hitherto it has not been observed, as Brady remarks, 
outside the European area. 

1, A, clauailf n. sp. PI, V., fig. 1. 

First segment of body greatly produced downwards and posteriorly to an 
almost acute point on each side ; four succeediug thoracic segments only 
about one 'fourth the depth of the first, and together hardly exceeding it in 
length ; two anterior abdominal segments large, produced downwards, the 
first forming a wide expansion, wliioh nearly meets the first body segment, 
the second ending in an obtuse point ; remaining abdominal segments very 
much abbreviated ; caudal set© minute. Eye large, very difficult to dis- 
tinguish satisfactorily. Anterior antenn® 6-jointed, about as long as the 
first segment of the body ; first and second joints subequal, third about half 
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as long, romaindor short ; all mo|g or less setose. Posterior antonnce 
about two-thirds as long as the anterior, slender, 3-jointcd, terminating in 
long claw, somowliat like an elongated fourth joint ; sctea few. Mandible 
tout, strongly toothed ; palp 2-joiutcd, with two setie at the articulation of 
the second joint, and three at its extremity. Maxillss (?) not satisfactorily 
made out. First pair of foot-jaws 8-jointod, rather stout, last joint 
2-branohod, each branch furnished with several setas. Second foot-jaws 
very long, terminating in a powerful chelate hand, which is directed for- 
ward ; tins hand is articulated almost at right-angles with the previous 
joint, and is furnishod at its lower proximal end with 6 comb-like teeth ; 
palm minutely serrated ; claw as long as the hand, strongly curved. First 
pair of thoracic feet shorter than succeeding pairs; branches 1-jointed, 
furnished with seto) of nearly equal length with themselves ; three succeed- 
ing pairs long and sloudor, branches B-jointed, ciliated on their anterior 
margins, furnished posteriorly with long somewhat plumose sotSD ; last 
pair with the inner branch considerably distended. Fifth pair (?) 1-jointed, 
conical, terminating in a single seta. Length, 

Colour — pale brown ; integument closely punctated, particularly on the 
cephalic and dorsal portions. 

Hab» Numerous specimens were obtained by the dredge in Otago 
Harbour in about 6 fathoms. 

This species camiot be mistaken for any other hitherto dosoribed ; it is 
nearest A. ^pherica^ Claus, but is sufficiently distinguished by the remark- 
able form of its abdominal segments, by the G-jointed anterior antenuss, and 
by the form of the chelate hand of the second pair of foot-jaws. 

Bub-family CANTnocAUPTXNSA, Brady. 

Genus Diarthrodes, n. gen. 

Anterior antennie 9-jointed ; secondary branch of the posterior antennn 
1-jointed. Mandiblo-palp simple 2-jointed. Second foot-jaw forming a 
prehensile clawed hand. Outer branch of the first foot very short) 2-jointed ; 
inner branch B-jointed, the first joint greatly elongated, second and third 
vexy short; second, third, and fourth pairs of feet with both branches 
8-jointed ; fifth pair 2-jointed. 

1, Diarikrode$ noM-xsdlandUB, n. sp. PL VIII., figs. 15-22. 

Body somewhat tumid ; abdomen much narrower than cephalothorax. 
Anterior antenna tapering, rather densely setose, the relative lengths of the 
jointe being as follows 

1, fl, 8, 4, 5, 6, 7, 8, 9. 

16. 16. 19. 10. 5. 6. 6. 7. 4. 

Posterior antenna 2-jointed ; last joint bearing &ve terminal and two 
small lateral seta ; basal joint with a small l-jointed appendage bearing 
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three Beta?. Mandible ratlier Btout, palp 2-jointed, last joint small with 
4 terminal setcD. Anterior foot-jaw terfftnating in two rather feeble parallel 
claws. PoBtorior foot-jaw 2-jointed, terminated by a long, narrow, ouiwed 
claw. Inner branch of first feet with a long slender basal joint, with 
a few comb-liko 62 )iu 6 B at the extremity of its outer margin, second and 
third joints coolescent, short, terminated by n long, straight, slender 
claw ; outer branch with a strong spine on the basal, and four on the 
terminal joint. Three following pairs of feet somowliat similar, with both 
branches 8-jointed; outer branch the longest, furnished with stronger 
spines and setae than the inner. Fifth pair of feet with the basal joint 
muoli dilated, and bearing six seto) on its truncated extremity ; second joint 
small, with five setiv. Caudal segments short and broad ; inner tail sotss 
longer than abdomen; outer about one-fourth shorter than inner. Length, 

of an inch. 

llab. Otago Uarbour, dredged in 7 fathoms among kelp. 

Genus Merope, n. gen. 

Body slender, elongated, posterior margins of the segments fringed with 
fine teeth ; abdomen only slightly narrower than thorax. Anterior anteniuo 
short, few-jointed. Posterior antenme without a secondary branoh. Month 
organs (?). Anterior foot-jaws small, with several digitiform processes ; pos- 
terior pair forming a slender clawed hand. First pair of feet with both 
branches 8-jointed ; middle joint of inner branch very long, terminal joint 
bearing two slender claws ; next three pairs with the inner branch formed 
of one joint, bearing two slender setce. Fifth pair as long as preceding, 2- 
jointed. 

This genus approaches very near Vletodea (Brady), but differs in the 
structure of all the swimming legs. I advance it only provisionally how- 
ever, as It has been founded on the exammation of a single specimen. 

1. Merope hamata^ n. sp. PI. X., figs. 22-27. 

Body about five times as long as broad, much constricted between each 
segment. First segment (oephalo-thoraoio) about three times as long as 
succeeding ones, front almost truncate, posterior margins produced into 
hook-like wings. Anterior antenna? 6-jointed, rather stout, not so long as 
first segment of body, sparingly setose, second joint longest and stoutest ; 
posterior pair rather long and slender. Inner branch of first pair Cf feet, 
with the basal joint minute, middle joint very long and unarmed, terminal 
short and slender; outer branch only about one-third as long as inner, 
joints subequal, last bearing five geniculate seta?. Outer branch of next 
three pairs normal, inner very short in second pair, about twice as long in 
fourth. Fifth pair strongly carved, the basal joint bearing two branches, 
one normal, foliaoeous, bearing about 6 marginal and terminal setie, the 
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other mdimentary, 1 -jointed, witli a single terminal seta. The caudal seg- 
ments are short, and the setsp single, hardly longer than tlieir segments. 
The general colour of the animal was a rather deep shade of pink, which 
was most pronounced at the sides of the segments. Length, ^ of an inch. 

llah. A single specimen taken by the dredge in Dunedin Harbour. 

Genus Laophonte, Philippi, 

Body slender, elongated; posterior margins of the segments usually 
pectinately toothed. Anterior anteniife 4'-8-jointed ; posterior pair with a 
small 1-jointod secondary branch. Mandibles with a small 1 -jointed palp; 
maxillsB with a well-developed digitate palp. Anterior foot-jaws strong, 
with several marginal digitiform processes; posterior pair forming a clawed 
hand. Feet of Ist pair with the outer branch short, 2- or 8-jointcd, and 
with few, feeble sotad; inner branch 2-jointed, first joint very long, second 
short and terminating in a long movable claw. Next three pairs with the 
outer branch 8-, the inner 2-jointed (more rarely 8-jointod). Fifth pair 
2-jointod, basal joint largest. 

1. Laophonte amirdtaiica ^ n. sp. PI. XI., figs. 1-10, 

Fenutle , — ^Body slender, segment rings showing tlio charactoribtic tooth- 
like margins only faintly. Anterior antenna) short, 4-jointod, furnished 
with numerous short set®, and an auditory seta at the extremity of the 8rd 
joint. Posterior antonn® stout, 2-jointed ; basal joint bearing a 1-jointod 
secondai'y branch famished with 4 set®, terminal joint having 4 stout 
curved marginal spines and 8 sot®, which are finely nnnulated towards 
their extremities. Mandibles, maxill®, and foot-jaws normally developed. 
Feet of the Ist pair wiiJi the inner branch greatly elongated, second joint 
short and ciliated on its outer face, claw long and strong ; outer branch 
with three nearly equal joints, each bearing a marginal spine near its distal 
end, and the last having in addition 8 terminal set®. Three following 
pairs of feet with the outer branches stout, 8-jointed, and strongly spiued, 
inner branches much shorter, 2-jointod (probably 8-jointod, but the basal 
joint is nearly quite anohylosod in the peduncle), last joint with 8 long 
feeble set®. Fifth pair of feet with the second joint quadrangular, bearing 
about 6 terminal set®. - Caudal segments only about half as long as last 
abdominal segment; set® not quite half as long as abdomen. Length ^ 
of an inch. 

Hah, Two specimens (both females) taken by the dredge in Dunedin 
Hai'bour. 

This may be L, {Cleta)/oreipata, Claus (Die Copepoden Fauna von Nizza, 
p. 28, taf. II., figs. 0--11), but Dr. Claus has given bo short and incomplete 
a description, and has besides only described and figured males, that identi- 
fication is not possible until the male of our species has been obtained. 
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Sab-fam, Harpactinx;b. 

Oenns Dactylopus, Clam. 

Body elongated, cylindrical. Anterior antennaa 5~9-jointed, geniculate 
in the male ; posterior pair witli a rather small 2- B-jointcd secondary branch. 
Mandible-palp composed of a basal joint, with two 1-jointed branches. 
Posterior foot-jaws forming a clawod hand. Four anterior pairs of legs 
with both branches 8-jointod ; first pair having the inner branch elongated, 
first joint very long, second and third very short, and ending in two claws, 
outer branch shorter, ending in four claws ; fiftli pair 2-jointed, foliaceous. 

1. I). tUhoides, Claus. (Die frei lebonden Copepodon, p. 127 ; taf. xvi., 

figs. 24*-28. 

Bostrum short and conical. Anterior antennm 8-jointed (9-jointed, 
Brady), tapering from the baso in the female, bearing nuraorous setSD. 
Inner branch of posterior antenuro 8-jointed. Posterior foot-jaw with an 
elongate-oval hand, with a single long seta near the middle of its inner 
margin. Outer margins of both branches of the first pair of feet with 
pectinate setu) ; inner branch with the first joint longer than the wliole outer 
branch, bearing a long pluinoso seta on the inner margin ; outer branch 
witli the middle joint thrice us long as the first or third, ciliated on both 
margins, and with the cilia of the outer margin usually strong and spinous. 
Next three pairs of feet liavo the branches nearly equal, bearing long 
plumose seta), and ciliated on the external margins ; the second pair in the 
male has the second and tliird joints coalosconi, the outer margin excavated 
al»ovo and below the middle, and beai’iug one large crooked spine and 
several strong sliort seta?, and at the apex two stunted spines, the inner 
margin bears throe setos two of thorn very long and plumose. Fifth foot 
having both joints subcqual, broadly ovate, and bearing several rather long 
apical set®. Caudal segments short ; inner caudal sot® about two-thirds 
as long as body. Length, of an inch Brady)* 

The above description, which is chiefly taken from Brady's Monograph 
(Brit. Cop., voL ii., p. 106), agrees very closely with the form commones 
hero, except in size. 

I have also got a second form, which for oonvouienoe may be termed 
var. a, differing in some respects. The anterior antenn® have the first four 
joints stout and broad ; the foot-jaws with the band stout, wanting the seta 
on the inner margin, but hearing a short, curved, plumose spine on the 
wrist ; tlie inner branch ol tl»e first pair of feet destitute of the long seta oa 
its inner margin ; and the fifth pair of feet with the outer joint broad, and 
only bearing five set®. 

Hab, Both forms occiu* in Dunedin Harbour, the normal fype most 
abundantly ; in shore kelp. 
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Genus Xouthotui, n. gen. 

Body conical, rounded in front. Anterior antennas 7-jointed, geniculate 
in the male ; posterior pair -with a small H-jointed secondary branch. Man- 
dibles with a large 2-braiiched palp. Anierior foot-jaws small, postoior 
rather large and bearing an elongated claw. Firbt pair of feet with the 
inner branch 2-joint6d ; outer B-jointod. Next three pairs with both 
branches 8-jointed ; fifth pair 2-jointed. 

Perhaps this genus should only rank ns a sub-genus of Vartylopus, to 
which it is most nearly allied, but besides being very different in its general 
appearance, it differs in the structure of the mandibles, and of the first and 
fifth pairs of feet. 

1. Xouthaue novas-xealandia, n. sp. PL figs. B~15. 

Body rather short, narrowing postoriorily ; abdomen not very distinctly 
separated from thorax. When seen laterally, the body is fiat on the ventral, 
but convexly arched along the dorsal surface. Hoad merged with first 
segment of thorax. The integument is very dense and opaque, except at 
two spots in the front of the thorax, where it becomes diaphanous, and pre- 
sents the appearance of two lateral eyes. A rod spot at l acli of these 
lateral eye-spots probably marks a rudimentary eye, while the median oyo 
appears to bo wanting: if present, it would bo useless, on account of the 
opacity of the carapace. The anterior antonine are much sliorter than the 
cepholotliorax and lie in a groove on its under surfiieo ; in the m<t/e they 
are strongly geuiculated and swollen, and the terminal joints act like an 
opposable thumb or claw ; in the female, they are stout *at the base and taper 
to the extremity. 

The posterior autenno) are strongly developed, as largo as the anterior, 
and bear a smal], 8-jomted, secondary branch, which is terminated by two 
long slender setsB. Mandible-palp foimiiig a two-branobed appendage, the 
larger branch bearing two stout plumose spines and two terminal setce. 
Maxillfls small, (?) palp apparently slender, and bearing two long sotte. 
Anterior foot-jaws small, bearing several marginal setose procosbcs. Pos- 
terior pair 2-jointed, terminated by a strong claw ; basal joint with a strong 
opine. First pair of feet with inner branch elongated, 2-jointed, first joint 
large, broad at the baiie and bearing a very long seta, second very short and 
narrow, carrying two long setio, which are jointed near their apex ; outer 
branch 8-jointed, oonsiderahly shorter than first joint of inner. Second and 
third pairs of feet with both branches 8-jointed, inner branch the longer, 
the individual joints broader and loss setose than thoao of the outer. 
Fourth pair of feet with both branches 8-joiuted, subcqual. Fifth pair 
$t*branohed, outer branch 2-joint6d (?), terminal joint bearing five subtorminal 
si^e^like ieto ; inner branch suhquadrate, with five setsa on its lower margin : 
aiinilar in both sexes. Caudal setss very short. 
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iDte^ment very btrong, Rmootli, opaqno-brown iii colotir, L<‘tigth, 
of an incli. Ovisac binfj:le. 

ILoIk Drodgotl in Dnnodiu Harbour ; not rare, but easily ovorlookod 
on account of its colour. 

Genus ThaleBtris, Clam, 

Body usually slender and elongated. Anterior Hiitenna' 8- or 0-jointed ; 
hmer brancli of j)Obtcnor pair 2- or 3-joiuted. Mnndiblo-palp largo, 2- 
brunclied. Maxillap strongly toothed, palp usually terminated by a largo 
olaw. Anterior fool -jaws ending in a strong claw, and bearing several 
setiferous marginal processes. Posterior pair forming a strong prehensilo 
hand. First pair of feet T\itli both branches H-jointod. and furnished at tho 
extremities with strong prohoiisilo claws ; firht joint of inner branch much 
elongated, second and third very short; first and tliird joints of outer branch 
short, middle greatly elongated. Second pair in tho mnlo have tho third 
joint of the inner liranch -^anting or very much reduced m size, and con- 
verted into two or three' strong spines. Fifth pair of feet 2-brauched, 
foliacoous ; much reduced in size in tlio males. Ovisac single. 

1. T.forjicula, (laus. PL X., figs. 

(ThalestrU forjtcvldj ClauB. l)io ficj Itbcndcn Copepodon, }>. 131, taf figs. 7-11). 

Body rather slender; abdomen long, narrowing very gradually, poste- 
rior margins of tho segments x>cctinated wiili rather long teeth ; rostrum 
acute, of niodoi'nto h'ngili. Anterior antennai 8-jointed; in the female 
tapering gj’adually, and liuaiished with numerous setie, the basal joint 
nhimt four times as ] road as the apical, fourth joint hearing a long auditory 
seta ; in tlio mule tlio joints are iiTcgiilarly swollen and bent. Pogterior 
antennu* lallier stiongly spined on tho lower margin; secondary branch 
small, 2-jointed, and bearing 4 sebe. The posterior foot-jaw'H have a short 
basal jonit, and a rather stout hand, furnished with a single long sola in 
i)i(* miiidlc of the inner margin; tciminal claw long and blonder. First 
pair of feet with both branches long and slender ; the outer, which is much 
the longer of tho two, has tho basal joints greatly elongated, nnd the second 
and third very short and ajiparcntly anchylosed, the basal joint bears a singlo 
rather sliort seta ou tho inner margin above tlio middle, while the terminal 
joint cairies two n<‘nrly straight claws of unequal length; inner branch 
with the middle joint veiy long, toothed along the outer margin, tomiinal 
joint bearing four slightly cuived and tootliod claws. Feet of fifth pair 
with the outor joint largo and oval in the female, and extending to half tho 
length of tho abdomen. Caudal forks short, and somewhat divergent. 
Central caudal setoo nearly as long as body, swollen just boyond their basal 
articulation, and marked along the greater part of their length with ftr>ynilA.r 
articulations ; outer setie about half as long as innor and lying very close to 
it. Length, ^ of an inoli. 
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ITah^ TakBXi abundantly with the dredge in Dunedin Harbour, 

This species was originally described by Dr. Claus from the Mediter- 
ranean (Messina) ; the spociiic name refers to the scissor-like appearance of 
the caudal forks and sot©. The European s])ooimons appear to be smaller 
than ours, being only 0*8 ram. of an inch) in length, but in other 
respects are very similar. 

Genus HarpaotloUSi MUnt-Edimrds, 

Body elongated, or broad and deprebsod. Head united with the first 
thoracic segment ; first and second abdominal rings coalescent in tho 
femnh. Anterior antennro 8- or 9-joiuted ; fif(*h and sixth joints swollen in 
tho ntal4>, Maudible-palp ^-branched, large. Posterior foot-jaws strongly 
developed. First pair of feet with outer branch 8-jointed, first and second 
joints elongated, third nulimeiitary ; biner branch 2-jointod, terminal joint 
very short. Three following pairs of feet with both liranches B-johitod ; 
in tho male, tlio inner branch of tho second pair modified by having tho 2nd 
jouit produced into one or more apines, while in tho third foot iho ouier 
brand) is converted into a stout clasping organ, which is bent across the 
inner branch, and has its last joint armed with several strong spines. 
Ovisac single. 

1, fjarpneihun cheV^fn, Miiller. PI. VT., figs. 12-10. 

(Arp^iciirm bainlti, nnhi, Tmns. K.Z. lnht.» xi., p. 2r>9.) 

In the description already given of this species I have made one or two 
errors, which in the absence of a clear description of H, chelifet, led me to 
consider ray speoimous to belong to a nt*w hpecies. The afiterior autoiiniB 
are 9- (not lO-joiutcdJ, and tho voiativo lengtli of the joints (in tho female) 
is us follows ; — 

.3 J^i 7 » 

U/ 18. 20.* 20.” 7. r7~ 4.”*’* 8.**” 4. 

In the raalo, tho anterior antonnss are hinged hotwoon the fourth and 
fifth joints, the fifth and sixth being swollen and corrngntod. The hand of 
the posterior foot-jaw is subtriangnlar, and externally voiy convex, its inner 
margin being somewhat abruptly angled, strongly excavate and furnished 
wiili numerous spines ; its apex bears one (or two) falciform daws. 

Tho first pair of feet have tho inner brandi 2- (not 8-) jointed, and ter- 
minating in two daws. The second foot in the male has tho median jofiit 
of its inner branch externally produced into a long spine, which greatly 
exceeds in sixe the small third joint. The outej* branch of the third foot 
in the male is famished with three strong spines at its apex, and is bent 
across the inner branch. In the fifth foot of the male, tho basal joint is 
obsolete. 

This species is common in tlie European seas, and is by far the most 
abundant of our littoral Oopepods. 
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It oeonn in Dunedin Harbour, in rook pools along the beaoh from Otago 
Heads to Taieri Mouth ; and I have speoimenB from Patmson Inlet 

Genua JBana, Ooodtir. 

Body broad and depreaaed ; head distinct from eephalothorax; rostrum 
broad and truncate. Anterior antenne 9>jointed ; posterior 2-jointed, uritb 
remarkable oomb-like spines at the apex, inner branch slender, &-jointed. 
Mandible small, palp slender, 2>branobed, seoond footjavs strongl; olaved. 
, First pair of feet 2-branohed ; outer branch indistinctly 8-jointed, the modUn 
joint very short ; inner branoh 2-jointed, short, last jdnt rudimentary. 
• Ovisac large, single. 

1. Zttua eontraettu, n. tq;>. PI. X., figs. 1-7. 

Body oblong, not much narrowed posteriorly. Oephalothorax nearly 
half as long as body, rounded in front ; rostrum short, blunt. Abdomen 
less than one-fourth as long as body, broader than long. Anterior antemus 
short, tapering gradually ; joints having the following relative lengths : — 

i 2. 8^ 4. 6, 6, 7. 8. 9. 

10 . 14 14. 8. 8. 4. 3. a. 8. 

Posterior antenna 2.jointed ; first joint broad, bearing internally a 8- 
jointed appendage and a single seta externally; seoond joint elon gate d and 
furnished with two or three curved seta, and two curved plate-like organs 
pectinated on their outer margin ; (one of the seta, which is jointed near 
its apex, appears to act as an opposable clasping organ). Mand ibl e* email, 
bearing a 2-brattohed palp. Maxilla very small. Anterior fiwt-jaws 
normally formed ; posterior with an ovate or somewhat pyriform band and a 
strongly curved claw, which impinges against a deep groove in the p alm of 
the hand. First pair of feet with the outer branch elongaM, apparentiy 
only two-jointed (from the coalescence of two of the joints ?) ; first j oi nt 
pectinately setose on its outer margin, terminating in a single seta ; second 
joint ending in four curved hlunt claws, furnished with oomb-like teeth : 
inner branoh little more than half as long as outer, 2-jointed; first joint 
peotinate-spinose on the outer margin ; seoond joint very small, bearing a 
strong curved claw, minutely toothed on its inner margin. Xfaree fbUowing 
pair* of feet 2‘branohed, each branch 8-jointed, rather dender; enter 
branches strongly spined on the outer margin and apex, spines funiidied 
with pectinated plates or fianges on tiieir outer (upper) Fifth 

pair with eaeh branoh 1-jointed, inner branch rounded and bearing frmr 
marginal (terminal) sette, outer raiher longer, and also fomished wiih four 
sete. Posterior abdominal segments tihortiy qpix>ad at their 
margine ; caudal eegmente neai^ square ; caudal eefrs short. 

Length ^ of an inch. 

Hub. Dredged in Oti«o Harbour ; $ Mboms. 
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Sub-fieiinily PoacBixzDXZMJB. 

OenuB Poroallidhixn, Claw. 

**Bodyoval» dopresBed, in the femalo 6-» in the male 7-jointed. An- 
terior antenna) d-jointed, in the male obtuse, knotted, and adapted for 
clasping ; posterior 4-jointed, secondary branch of moderate size, 1-jointed, 
attached to apex of second joint. Handibnlar-palp large, forming an 
irregularly-shaped oblong lamina, beset with numerous stout ciliated 
filaments. Maxilla composed of a toothed masticatory branch, with a 
complex 4«digitate palp. Anterior foot^jaw not forming a prehensile hand, 
divided at the apex into short digits, which hear slender, terminal, olaw-like 
sete; posterior foot-jaw 8-jomted, elongated, simple, with two small, 
crooked, apical claws, and a laminar appendage. Outer branch of first pair 
of feet short, 8-joinled ; inner branch composed of one excessively broad 
triangular joint, which is clawed at the apex, claws bearing delicate laminar 
expansions. Second third and fourth pairs with both branches B-jointed, 
branches snbequal, except in the second pair, which has the outer 
branch very short; fifth pair laminar, snbtriangular ; caudal segments 
lamellar.’* 

1. PorcMdinm fuhuniy n. sp. PI. VI., figs. 10-11 ; PI. VII., figs. 8-18. 

FemaU, — Body nearly a perfect oval, hardly more tlian half as long as 
broad, rounded both auteiiorly and posteriorly. Anterior antennas very 
short, in length not oqnalling half the width of the body, G-jorntod; joints 
diminisbrng in size piogressively, last very small ; setie numerous. Feet 
of first pair with the inner branch forming an elongated triangle, the 
terminal claws long and straight* Fifth paii of feet snbtriangular, acute at 
apex, falcate in outline (when seen from above), with a longitudinal crest 
or ridge; caudal segments quadrate, ciliated at the extremity. Length 
lAr inch. 

Afafr.*— 3ody proportionately much broader, nearly square in front, and 
narrowed poatericfrly. Anterior antennas (apparently O-jointed) greatly 
swollen and knotted. Fifth pair of feet subquadraie, carved, widely ex- 
panded at the octoemity and fringed with (about 6) sharp (spines ; caudal 
setes as in female. liongth ^ inch. 

The two sexes ace so different in general form that they might almost Be 
taken at first for distinct species ; the specimens however from which the 
figures were taken were in the act of copulation when captured. One of the 
most singular points of difference is tlieir rise, the females bring in almost 
all eases half as large again as the males- The integument in this species 
is thickly marked with ciccalar depressions or pits. 

The colour is most Commonly a uniform clear yrilow, but is sometimas 
naariy tnmspsyoiit, or banded with rad. 
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Hah, Common on seaweed along the shores of Otago Harbonr, and in 
rook pools, and dredged in the harbour in six fathoms ; also oolleoted by 
Mr. C. Chilton on seaweeds in Lyttelton Harbour. 

2. PorceUidiuw interruptwm^ B. sp. PI. XI., ftg. 15. 

Body very broadly oval, width nearly equid to three-fourths of the 
length; first segment about half as long as body; last thoraoio segment 
produced behind into long pointed lamellas, which nearly meet posteriorly 
in the median line behind the caudal segments, the outer margin of eaoh is 
finely ciliated and produood about the middle into a short spine. Inner 
branch of the first feet triangular, very broad at the base ; outer branch 
nearly as long as iiinor. The second pair of foot have the outer branch 
shoit, hardly exceeding in longth tho first joint of the inner branch. Fifth 
foot form two somowhat curved lamoUie, the inner of which almost extends 
to the extremity of the caudal segments : these last are rather longer than 
broad, their sides are noaily parallel, and their posterior margins fringed 
with a few short teeth. Length, ^ of an inch. 

Hah, Two specimens (both females) taken by the dredge in Dunedin 
Harbour. 

This is a very rematkable form and quite different from any hitiberto 
described. 

Sub-fam. Idyinjs. 

Qenus Id3ra, PhslippL 

Cephalothorax broad and somewhat depressed ; abdomen narrow, 5- 
jointed. Hoad coalosoent with first thoracic segment. Anterior antenne 
7- or 8-jointed, elongated ; posterior 8-jointed, with a large 4-jointed 
secondary branch. Mandible long and strongly toothed ; palp 2-faraQched, 
basal joint short, branches 1-jointed, long and slender, setiferous at the 
apices. Maxilla armed witli several slender terminal teeth ; palp well de- 
veloped. First and second foot-jaws nearly alike, hoo]|Bd: first pahr 2«, 
second d-joiuted. Inner branch of the first pair of feet 2-jointed, clawed ; 
outer branch short, 8-jointed ; three following pairs with both branches 8- 
joiuted. Fifth pair elongated, 2-jomted. Ovisac single. 

1. IdyafxiTcata^ Baird. PI. VIII., figs. 1-8. 

(For ^emymy of this species, see Brady’s Mon* Brit. Oop., vol. ii., p. 173.) 

Body elongated, somewhat pyriform ; rostrum short and obtuse. An^ 
terior antonnee S-jointed, first four joints much stouter than last four ; their 
oomparative longth is tabulated by Brady as follows : — 

1. a, 8, 4, g, 6, 7, 8. 

10. 18. 18. 18, a. 8. 8. 8. 

This character is said by Brady, Claus and ofl^ers to vary considerably, but 
the following taken from my own specimens shows almost the same r^tive 
lengths exoept in the fourth joint, vis. 

1. a, a, 4, g, 6, 7. 8, 

la. 10. 18. la. 4. 8. 8. 0 . 
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All the joints are somewhat setose, and the fomiih bears a long curved 
seta (the olfactory appendage ?). In the male there is usually a distinct 
genioulation at the fourth and fifth joints, which are more or loss swollen 
and coalescent. The posterior antennes arc furmshod with 5 gouiculated 
sette at the extremity, and 2 on the inner margin of the terminal joint ; 
the 4-joint6d secondary branch is also furnished with a few setfio. Both 
pairs of foot-jaws sleudor, second pair the strougoBt. First pair of feet 
with the inner branch conBisting of two long joints, the first of which is 
dilated above the middle and bears a plumose seta near its extremity, the 
second is straight, bears a plumose seta on its inner margin, is pectiuaicly 
ciliated on its outer margin and tc^rminatos in two claws ; the outer branch 
is much shorter, its first joint bears a plumose seta at its apex, the second 
is funubhed with two setas at tho extremity, one of them being similar to 
the fringed set® of the terminal joint, third joint very short and bearing six 
set®, four of which are somewhat flattened and furnished with terminal 
fringes of dose-set cilia, while tho other two are longer and plumose. 
Throe following pairs of feet almost similar, each branch 8-jointed. Fifth 
pair with a short basal joint, with a seta at each angle of its apex ; second 
joint fiatienod, ciliated on both margins, and bearing 5 long set® at its a|>6X. 
Caudal segments about as long as broad. Brady states that tho fourth and 
fifth abdominal segments are very ehort, in the Hpecimeus examined by me 
the fourth was very short, but the fifth was very much longer, nearly as 
long as broad. He also states that ** the inner tail-set® are pearly as long 
as the body of the animal, outer about half as long, both finely aculeate in 
their entire length.*' In the specimen figured by me the inner seta is not 
much more than half the length of the body, and this proportioual length is 
very general in the individuals examined by mo. The animal is usually 
colourless, or according to Brady also pale milky-white, often yellowish, 
and sometimes distinctly banded with pale lilac or piu'ple. Length, 
(ih Brady). 

Hah. Oommoo in shore kelp and rook-pools near Dunedin ; also on 
kelp in Paterson Inlet 

An abundant species in European seas ; occurring in the littoral 
and laminarian eonea, and often ** taken by the tow-not in the open 

wn. 

Qtm* SoatelltdiTOn, Ciatu. 

Body depnoaedf Mibovate. Aatwior autemm 9-joiated, witli voty iihoirt 
modian joiata ; iM>«taruAr S^joiated, tha xnaar braaoh short, !• 4-) joiated. 

MaadihS palp large aad complex, hearing noneroos stout setiferons file* 
meats; maxillary palp provided aitb two very long and stout eiliaied 
ssits». Botit pabs oi^ ibot*jaws lonniDg olawed kaads. Zbst pair of feet 
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prdientae; iimer branch 2-jointed (or indistinctly 8<jointed), clawed; 
onter branch short, 8>jointod. Three following pairs have both branches 
8-jointed. Fifth pair folioceous, the outer branch much elongated. 
Orisao single. 

1. SfUtfUirlium tishoides, Glaus. FI. YIl., figs. 1-7. 

SeoteUUUwn tuboidn, Olans. Die Copopoden-fanna von Missa, p. 91, tat. !▼., Hgs. 8.18. 
SeutelUihwm Usboidei, Brady. Monograph ot the Brit. Copepoda, vol. li., p. 176, pi. IxtUL, 

figs. 1-10. 

Gephalotiiorax broad, rounded in firont, first segment ono-and-a-half 
times as broad as long ; the postero-lateral angles of the succeeding short 
segments somewhat produced backwards; abdomen narrowed. Anterior 
antenxue shorter than first segment of body, 9-jointed, and becoming 
slender towards its apex ; first three segments large, next five much shorter, 
terminal joint longer and very slender. Foot-jaws short and stout ; last 
joint of the first pair slender, and bearing two ounred apical claws ; hand of 
the second pair dilated at the base, subpyriform, endmg in three strong 
claws. Both branches of the first pair of feet 8-jomted and thick : the 
inner branch is much the longest ; the first joint dilated near the base, 
ciliated on both margins, and bearing about the middle of the inner margin 
a large plumose cilia ; second joint with a stout short curved seta ; last 
joint very small, and bearing two flattish blunt appendages, which arc 
thickly fringed on their lower margins with fine cilia : outer branch short ; 
first joint ciliated externally and furnished with two apical spinous setae ; 
second and third joints much shorter, each with one plumose seta ; ter*, 
minated by four curved obtuse claws. Three following pairs of feet 
2-branched, each branch fi-jointed; external margins of the joints fur- 
nished with short stout spines, which are pectmately fringed on their 
upper margins. Fifth pair of feet 2-jointed, the basal joint marginally 
ciliated, elongated, and 2-oleft, each lobe terminating in one (or more) long 
setas ; second joint much elongated, marginally ciliated. Inner tail-setae 
considerably bnger than the abdomen. Ovisac large, circular, extending 
considerably bqrond the extremity of abdomen. Length, ^ inch, 
exolusiTe of the caudal setas. 

The foregoing description, taken in part from Brady’s Brit. Clopepoda, is 
vatiflsd in all the points indicated by my own examinations. In all my 
specimens the segments of the abdomm were finely pectinated with ehort 
eetie on their posterior margins. The following eharaeters given 1^ Brady, 
I have not been able to identii^ : “ the first (fisdominal segment is formed 
by the almost oomplete union of two segments, the point of junotion beiiig 
marked by a dutinous line on eeoh side. Byeconsirirngofoneoenlmlaad 
two lateral lenaw." 
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The mtttior antenas in the male have the third and fourth joints some- 
what swollen and bent, a oharaoter specified by Claus, thov^h it is not as 
distinctly shown in his figures as in the specimens examined by me. The 
secondary branch of the posterior antennie is stated by Claus to be 4-jointed, 
while Brady considers it to be l-jointcd, though he admits that in some 
specimens it appuai'od to be very indistinctly 4-jointed. 1 should say the 
four joints were present, but they can only be made out by a high-power objec- 
tive of good definition. The terminal joints of these antenne are furnished 
with six sete (Of which four are long and genionlated), and two short pectinate 
spines. The mandibles terminate in four rather blunt apical teeth. There 
appears to be no essential difference between the fifth pair of feet in either 
sex ; the figures of this organ in botii Claus’s and Brady’s works are 
slightly different from mine. The same remark applies to a certain extent 
to the figures of the entire animal, as well as of the first pair of legs, but 
the differences aie so slight, that 1 have not the slightest doubt of the 
correct identification of our species with the European one. 

Originally described from specimens found at Nice in the Mediterranean; 
also found (but sparingly) in tide-pools, among Laminaria, etc., on the 
British coasts. 

Hah, It occurs abundantly among seaweed, in rook-pools, etc., both in 
Otago BUurbour and along the ocean beach, Dunedin; also on kelp in Pater- 
son Inlet. 

Pom. ABTOTBOGIDiE, Brady. 

Body broad, depressed, rounded or subovate, composed of 10-12 seg- 
ments, first segment very large, and composed of the eoalescent cephalic 
and first tboraoio somites, abdomen short, distinctly separated from the 
oephalothoras. Anterior antenne short, 9-20-jointed, alike, or nearly alike 
in both sexes ; posterior ehort, 8-4-jointed, aeoondary branch (when pre- 
sent) 1-joinied. Mouth produced into a siphon eompoeed of the (dongated 
labnun and lahinm ; mandibles stilet-shaped, simj^e or provided with a 
ttiender, filiform palp ; maxille usually 8-branched and setiferons ; first 
and second pairs of foot-jaws simple, prehensile, S-4-jointed,usaalfy clawed 
strongly at the apex. Sirst four pairs of foot usually 2-hraaohed, ea0t 
branch S- or 8-jointed. Fifth pair small and 1- or fi-Jointed, or altogether 
wanting. 

Gonos Ctonwtomat a. gen. 

Boi^ fiattsued, broadlSy ovate ; abdomen very dtort* Anterior antemua 
liw- (about $*) jointed) poatanor 4- jointed, eeecmdaiy branch wanting. 
Mouth il^on rativse slondei and short. AnteriQr foot-jaws 2-, posterior 
4-jainted« Feet of the first ppir witii botii branches only fi-joinfod ; nsxt 
ttuM ilittOtt tklndteirf TiUk ptix iiidttiMiiitftije 



112 


Trawartumn . — 


TIuh genus is nearly allied to Artoiroffm^ but differs completely in tho 
structure of all the swimming feet. 

1, Cono8to7nn ilViptictty n. sp. PI. V., flgs. 0-11. 

Body broadly elliptical, rounded iu front, width more than two-thirds of 
the length ; first segment short, hardly separated fi‘om the second, eiioept 
by a slight latcia) constriction, tho two together form a broad cephalo- 
tlioiacie caitipaco which is moiO tiiau two-thirds as long as the whole body; 
two last thoracic sogmonts much cmwod inwards posteriorly ; abdomen 
greatly alibroviated, only two segments being apparent. Anterior autonuaB 
rather short; eighth joint tho longest, and furnished at its extremity with 
a long (auditory ?) seta ; j'o^termr aiilounm feeble, bearing one or two ter- 
minal sotflB. Mouth siphon slightly ciliated at its extremity. Anterior 
foot-jaws with the basal joint broad, and apparently fnraibhod with a 
hollow groove on its inner margin to receive the snboqual second joint 
which is curved and shniidy pointed at its apex : posterior pair 4-joiiited, 
second joint largo, third very short, last ending m a shax^) claw, and 
furnished with two sharp tooth on its inner margin. Swimming legs 
furnished with numerous ratlior short plumose seta*. Caudal seg- 
ments ratlior broader than long, terminated by 4 plumose setm, the 
longest being about oue-fouj‘th tho length of the body. Length, ^ of 
an inch. 

Hah. Only one specimen of this peculiar form was obtained by tho 
dredge in Otago Harbour. 

In the figure, two coiled organs are shown near the posterior end of the 
body ; these have been ratlier prominently brought out by Mr. Buobouau ; 
they are probably cemrut-glands. 

Genus Artotrogus, Boeck. 

Body broad, suborhicular or pyriform; cepliolotUorax broadly ovate; 
abdomen of four segments, first and second of which are coalesceut in tho 
female. Anterior antenua 9-20-jointed, shorter than the cephaloihorax ; 
posterior 4-joinfod, with a* strong iiptcal claw, without an appendage or with 
only a very smsll one. Mouth produced into a siphon which reaches to 
about the hinder margin of the first body-segmout. Iklandibles elongated, 
filiform, without a palp. Maxillee ^-branched, setiferous at their apex. 
Footjaws simple, bearing a strong apical claw on each ; first pair 2-jointed; 
second 4-joiuted. First four pairs of feet 2-brauohed, each branch 8- 
jointed ; fifth pair rudimentary, 1-jointed. 

** Animals living iu tho branchial sacs of simple Ascidians or on the 
integument of various marine luvortebrata” (Brady). 

All my specimens have boon obtained by the dredge, apparently awim^ 
ining freely, or crawling on kelp or on Serhdariana. 
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!• Artotrogue boeekii, Brady. PI. IX.^ figs. 1-7. (Monogr. Brit. Cope* 
podft, vol, iii., p. 60). 

First segment loss than a third as long as the whole body ; breadth one 
aud a half times its length ; succeeding segments very much broader than 
long. Abdomen short aud narrow. Anterior antennee 20*jomted; first 
the largest, next eight much broader than long, succeeding joints longer 
than broad; setce rather numerous. Posterior autennie with a small 
1*jointcd appendage, bearing two small setae on the second joint. Mandible 
in the form of a long filiform seta. Siphon lobes very narrow and slender. 
First four pairs of feet normally formed. Fifth pair ciliated on tlie mar- 
gins, furnished with two apical soisd. Caudal segments about as long as 
broad ; middle seta about as long as abdomen, finely plumose. 

l4ongth (including caudal sotas), ^ of an inch. 

Uah. Taken (free) with the dredge in Otago Harbour. 

Originally taken by M. Thorell from an Asoidian ; also obtained, but 
only two or three specimens, by Dr. Brady, amongst weeds, and by a 
sui*faco-net in the west of Ireland. 

2. Artatrogue ovattia, n. sp. PI. XL, figs. 11-14. 

Female ^ — ^Body ovoid, first segment twice as long as the three following 
ones, last thoracic segment very short ; abdomen slender, elongated, about 
half as long as thorax, segments suboqual in length. Anterior antennee 
short, 8* (? 9*) jointed, furnished with numerous sotss ; first and second 
joints longest, rest subequal ; a long auditory seta &om extremity of sixth 
joint. Posterior antennie with a small 1-jointed secondary branch, ter. 
minated by a single long seta ; last joint bearing two terminal lance-hke 
spines, and a short sub-terminal seta. Mouth siphon very short, conical. 
Mandibular seta not reaching to second tlioracio segment. Swimming feet 
with both branches 8-jointod aud normally developed. Fifth feet consistiug 
of a very short ovate lobe, with throe netso. Caudal segments nearly as 
broad as long; setee all plumose, central rather long^ than abdomen, 
outer about three-fourths as long. Ovisacs two, containing each foui* 
rather large ova. 

Length, ^ of an inch (exclusive of setie)^ 

Hod. Two Bpedmens taken on kelp in Paterson Inlets 
Genus Anontloplionu^ Braig, 

Body subocbieular or aab*pyriform« Anterior anieimis ll-jointed (or 6* 
jointed in one species)| diorter than the first segment of thocephalothorax ; 
posterior 4-jointed, beating two lancet-shaped i{»ines at the apex, and with 
or without e email secondary branch. Mouth produced into a very long 
slender siphon, which exo^ds the oephalothorax in length, Mandible 
elongated, filiform, without a palp. MaxiBwi S-branehed, eetiferous at the 
8 
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apox« First and second pairs of fooi-jaws simple, bearing a strong apieal 
claw, first of two, socond of four joints* First four pairs of foot baring 
both blanches d-jointed : fifth pair 2-jointed. 

1. AconiiojihoruB HcutatuB^ Brady and Robertson. (Monogr. of Brit. 
Gopepoda, vol, lii., p. 09). PI. VIII., figs 9-14. 

The following description is taken from Brady*s Monograph, and agrees 
exactly with our form : — 

“ Body sub-pyriform ; cophalothorax broadly ovate ; head united with 
the first thoracic somite, the segment thus formed being very large and 
equal to nearly half the outlro length of the body ; abdomen of the/rma/c 
8-jointod (of the waU 4-joiiitod), tlie first segment large, and composed of 
two coaloBcent somitos. Posterior angles of all the body-segments rounded 
off, or only vcjy slightly produced. Anterior autennie very short, scarcely 
oiio-third as long as the first segment of Uie body, stout at the base, and 
gradually tapering to the apex, densely clothed on the outer margin and 
apex with long fine hairs, some of which are plnmoso; to the seventh joint 
is attached a long curved olfactory appendage. The relative lengths of the 
various joints is rofuesented by the following formula 

Ij g, 8, 4, 5 , 6, 7, 8, 9, 10, 11 . 

9. 7. g. 1. 2. 87 gf gi. 8. 8. 4. 

** Posterior antenme 4-jointed, with two strong lancet-shaped spines at 
the apex of the last joint, together with one long and four or five very short 
setce ; at the base of the external margin are also a few small seto ; the 
second joint gi\6s origin to a l-jointed secondary branch, which terminates 
in a long plumose seta. Mandible simple, consisting of a short stout ped- 
uncle bearing a very long plumose seta." (Mr. Brady adds, “ Probably also 
a filiform palp, though I ijave not seen this." I have not been able to detect 
any trace of a palp either, but have not had a suffloient number of speoi- 
mens to examine.) ** MaxillsD composed of two stout digits (or digi Wormed 
processes), one of which bears throe, the other four stout, curved, and 
densely plumose sstce.’* Basal joints of both pairs of foot-jaws stout, ter- 
minal claws elongated, curved — Outer and inner branches of the swim* 
miug-feet nearly equal in length, 8-jointed, all the joints much constricted 
at the base, first and second joints dilated at the apex, third elongated and 
narrow ; the distal margins of the first and second joints are strongly 
dentated, and in the inner branch are, at the enter angles, produced down- 
wards into riiarp spines ; the marginal spines of Che enter branch are long 
and daggerHBhaped, the last joint of both hranohee bearing a long subulate 
and much attenuated apical spine. Fifth pair of jfoet stout, S-jointed, first 
joint shorter than broad, and bearing one long seta, second longer than broad, 
and formshed with fit# long, subequal, tenainid setie. Oaudal e^pnmts 
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about thrice as long as broad, and nearly equal in length to the last two 
abdominal somites ; terminal setie five, finely plumose, three short and two 
of moderate length, the longest being more than equal to the length of the 
abdomen. Length, of an inch.** 

Hah. One specimen obtained by the dredge in Otago Habour in 
7 fathoms ; its length was only ^ of an inch, but in all respects except 
size it conforms exactly to the above description. This species occurs in 
the Hiitish seas, but has apparently only been recorded by Messrs. Brady 
and Bobertson. 


BXMiANATION OF PLATES V-Xl. 

(The small egoras indicate the number of times the figures have been magnified.) 

Vhm V. 

Figs* L8. elauiit 

1. Adult animal; 2. anterior antenna; 8. mandible; 4. maxilla; 5. leg of 
the first pair ; 6. leg of the third pair; 7. leg of the fourth pair ; 6. in- 
tegument. 

Figs. 2-14 Conoitoma eUiptiea, 

9. Adult animal; 10. anterior antenna ; IL mouth-siphon ; 12. anterior 
foot- jaw ; 18. posterior foot-jaw ; 1 1. leg of the first pair. 

Figs. 16-19. Tkorellia bnmnea, var. antarctiea. 

15. Anterior antenna; 16. posterior antenna; 17* posterior foot- jaw; 
18. loot of fifth pair; 19. caudal lameUie and setsi. 

Plats VI. 

Figs. 1-9. Boickia tHafHeulata. 

1, Adult lemale; 1. adult male; 2. anterior antmuuk (male), right aide; 
8. posterior aoienna; 4. mandible and palp; 6. maxilla; 6. anterior 
foot-jaw; 7. poaterior loot-jaw; 8. leg of fifth pair (female); 9. leg of 
fifth pair (mule}. 

Figs, 10-11. BarMlHdiumfitlvum* 

10. Legof first pair; 11. extremitvof abdomen and fifth pair of feet (fsmale). 
Figa. 12-16. BTarpaeticui chel^ftr. 

12. Anterior antenna (fbmale); 18. anterior antsnaa (male); 14. pocterior 
loot-jsw; 15. leg of first pair; 16, log of second pair. 

PlATB VIL 

Figs. 1-7. 8eia9mMmnMai4t$. 

L Adntt female; 9. anterior enieniia (female); 8. enierior aatenna (male) ; 
4. posterior antenna; 5. foot of first pair; 6. loot of fifth pair (fsm^) ; 
7. peeterior foot* jew.** 

Figs. 8«1B. 

8. Adntt female; 9. eduHmale; 10. anterior ameniia (female); It anieite 
anteiuis(male); 12. posterior aatmiia ; 18. poxtloB of inlegn^ 

Puth VXt 

FfgA 141, 

t Atttofter antemm (Cem.), (a)roetniia; 8. poetmtesaleiim; 8, mandlUt; 
4. Anterior foot-jaw ; 5. posterior fo^jaw; 6, loot of first pair; 7. Idol of 
fifth nair (fnii.) ; 8. adult tnili. 
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Figs. 9-14. JLtoniiophorui teutatm. 

9. Adult fomalo, {a) mouth-iiphon, (6) anterior loot*]aw, (c) poetarior foot- 
jaw ; 10. anterior antenna (fem.) ; 1 1. posterior antenna ; 18. mandibla ; 
18. anterior foot-jaw ; 14. posterior foot- jaw. 

Figs. 15-22. J>\afthTodeB minuia. 

16. anterior antonna; 16* posterior antenna; 17. mandible; 18. anterior 
foot-jaw ; 19. posterior foot-jaw ; 20. foot of first pair ; 21. foot of second 
pair ; 22. foot of fifth pair. 

FnsTX IX. 

Figs. 1-7. ArtotToguB boeekii. 

I . Adult female ; 2. antoiior antenna ; 8. posterior antenna ; 4. month 
Bi})hon; 5, mandible; 6. anterior foot-jaw ; 7. posterior foot-jaw. 

Figs. 8-10. CyclopB gigat (female). 

8. anterior antenna; 9. foot of filth pair; 10. extremity of abdomen and 
caudal seta*. 

Figs. 11-19. Cyclops ehiltoni, 

II. Adult female; 12. anterior antenna of male; 18. posterior antenna; 
14. Isbrum ; 16. mandible ; 16. anterior foot-jaw ; 17. posterior foot-jaw ; 
18. foot of first pair ; 19. foot of fifth pair. 

Plate X. 

Figs. 1-7 Zaut eontractus. 

1. Adult female (?) ; 2. anterior antenna ; 8. posterior antenna ; 4. posterior 
foot-jaw; 6. foot of first pair; 6. foot of third pair (extsmal braneh); 7* 
foot of fifth pair. 

Figs. 8-16* Xouthous uova^tealandia, 

8. Adult male ; 0. anterior antennn, (a) male, (6) female ; 10. posterior an- 
tenna) ; 11. mandible ; 12. posterior foot-jaw ; 18. foot of first pair ; 14. 
foot of third pair ; 16. foot of 6th pair. 

Figs. 16-21. ThalestrU forjioula. 

16. Anterior antenna (male) ; 17. anterior antenna (female) ; 16. posterior 
antenna; 19. posterior foot-jaw; 20. foot of first pair; 81. foot of fifth 
pair (female). 

Figs. 28-27. Merope kavuita, 

28. Adult female ; 28. Anterior antenna ; 24. posterior foot-jaw; 85. foot of 
first pair ; 26. foot of fourth pair; 27. loot of filth pair. 

Plats XL 

Figs. 1-10. LetpphonU autiralasica. 

1. Anterior antenna ; 2* poeterior antenna ; 8. mandible ; 4. ; 

5. anterior foot-jaw ; 6. poeterior fbot-}8W ; 7. loot of first pair; 8. foot 
of fourth pair; 9, foot of fifth pair ; 10. abdomen. 

Figs. 11-14. Artotrogvi watu$, 

1. Adidt female; 18. posterior antenna ; 18. monlh-aiphen; 14. lootof fifth 
pair. 

Fig. 15. PofteUidlwm intirrupHm^ 

Figa. 16-18. CyeU^9 aguorew, 

16. Anterior entenna (fsmale) ; 17. foot of filth pair; IS. ^g. 

ments. 

Figs. 19-82. Cyclops ssmiletiif . 

19. Anterior antenna (fsmale); 80. posterior entenna; 81, loot of fifth pair; 
88. oaudel segments and set*. 
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Abt. Y . — Notee on the Structure of Strnthiolaria papulosa. 

By Professor P. W. Hottom. 

[lR$ad before the Pkiloeophieat Tnetitute of Canterbury, 7th Ftrptember, 1882.] 

Plato XII. 

Last year Mr, J« D. Enys kindly gave me two specimens, male and female, 
of Struthiolarirt papuhea which ho had collected at Nelson and preserved in 
spirit. All that is known at present of the structure of Struthiolan'a is con- 
tained in the description of the animal of *9. rrenulata (= S, auntralu) in 
the Zoology of the Voyage of the Astrolabe (vol. ii., p. 480, pi. 81, fig. 7-0), 
in which a femalo is figured, and a description of the Hngual dentition in 
the Trans. N.Z. Institute, vol. xiv., p. 163, pi. vi., fig. h. A few remarks 
on the specimens collected by Mr. Enys will, therefore, be iiiterostiug. 

The oesophagus is long, expanding gradually into the stomach (fig. 
8 m.) ; the intestine turns abruptly forward to the heart, passes 
through a loop of the anterior aorta, and proceeds at once to the anus, 
which freely projeotn from the mantle. The odontophore is very sm^l and 
easily overlooked. The liver is large and groonihh or greenish-brown, it 
lies on the lower side of the spiral portion of the animal, tlio up 2 >er side 
being occupied by the reproductive organs ; the hepatic duct opens at the 
pyloric end of tlie stomach, just where the iiitestino begins. The heart is 
large, and pale-yellow in colour. The gill is single attached to the mantle 
along the left side, the plates being very long, stiff, and free ; tliey appear 
to me to be simple, and not ** boutonndes'* as stated by Quoy. The renal 
organ lies at the base of the gill, and a duct, formed by a fold of skin, 
leads from it over the anterior portion of the body inside the rectum 
(fig. 1-8 y ) ; in the nude it opens at the base of the penis ; in the female, 
between the right tentacle and the anus. Tlie male reproductive organs 
consist of^a scarlet-lake testis and a long vas-deferens formed by a fold of 
skin running along the anterior part of the body, inside the renal duct, to 
the base of the right tentacle and ends in a long slender non-retractile 
curved penis (fig. 1-2 d). In the femalo the ovary is of a cream 
colour; the oviduct is like the va$« deferens, but it ends behind the right 
tentacle in an expanded fold of skin. 

In my paper of last year I figured the different teoth isolated from each 
otbeTt i therefore append to this paper a sketch of the teoth In their natural 
position (fig. 4.) X have also added a figure of the opcrctllum (fig. 6), as 
it is incorrectly given by H. and A. Adame in their Genera of Beoent 
Mcfijlnsoa, and also an outtine of tilie isoimal of 5. aue^aUe from the Voyage 
of the Astrolabe. 
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KXi^JUANAXION OF FLATS XJI. 

Fig. 1. Struthiolaria papulosa, M«l«. 

Fig. 2. „ „ „ BranohiAl e«vi^ laid open. 

Fig. 8. „ „ Female. Bramdtial and aMomiiml oatiUM laid op» 

AU three drawings are taken from epirit speeimena. 

a, foot ; bt opeitmlam ; c* rostrum ; d, perns ; e, ▼as-defaiens ; /, ovidnot ; 
ff, renal duet; h, mantle; i, branolua; k, columeUar musble; 1, siphon; 
ntf stomach ; n, anus ; o, heart. 

Fig. 4. StnUkiolana papulosa. Dentition magnified 160 times. 

Fig. 6. „ „ Operoulmn magnified two diameters. 

Fig. 6. M oMstralis, LiTing animal, after Quoy. (Female.) 


Abt. VI. — yoUs on some Branchiate Gastropoda. 

By Professor P. W. Hutton, 

[Read before the Philosophical Institute of Canterhury, hrd August^ 1888.] 

Plates Xin.-«XVI. 

Apltbia TRTONi, Meinertzlmgeii. FI. XIII., fig. a. 

Dkntitxon, 18 - 1 - 18 . Teeth quadrate, with basal and reflected portions, 
Befiexed portion of central tooth trilobed, ^th a single ontting^point on 
the median and two small ones on each of the lateral lobes. Interior 
latei*alB three-lobed, the interior one the largest, each with a smooth 
cutting-point. Outer laterals oue-lobed, with a toothed cutting-point. 
The three outer marginals reduced to plates. 

The teeth figured are from a dried specimen oolleoted at Napier, and 
given me by Mr. Tryon. 

Galuopjba pslxka, Hutton. PI. XUI., fig. B. 

HaduJa consists of about eleven blunt oval teeth placed in a sisgle 
series, and getting gradually smaller. ^ 

The specimen figured came from Lyttelton. 

Mubnx ootooonus, Quoy and Gaimard. P), XIII., fig. c. 

Dentition . — Central tootli with five nearly equal and equidistant eusps, 
the anterior surface concave, and the sides rounded. OporetUum ovate, the 
nucleus subapioal. 

I am indebted to Mr. T. F. Oheessman for specimens from Auckland. 

Tbomon pAiviB, Crosse. PI. XHE., fig. n. 

Animal white, speckled with dead white. Foot slightly expanded and 
rounded in front, obtusely pointed behind. Tentacles approximated, the 
eyes on their external sides about two-thuds up from the base ; s^on 
short, barely protruding from the canaL tooth with 

five pointed cusps, the middle one the largest, and those on each aide it 
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■matlaat ; the anterior starfiaoe etraight, and tiie aides trunoated. OperctUwn 
jiOTate, with the nuoleue aubapical ; homy, transparent round the margin, 
^ihe middle portion chestnut red, deeply trilohed on the inner edge. 

The specimens figured were ooUected at Lyttelton. 

^LsoraoN nuBios, Hutton. Pi. XIXI., fig. b. 

Animal of a bright salmon-red colour. TlfniUion, — Odontoglossate, the 
lateral teeth not being versatile. Central tooth small, rectangular, longer 
than broad, with three small acute rather distant cusps; lateral teeth 
broad, curved, with seven cusps ; the inner small, the next five subequal 
and close together, the outer small and distant from the others. Operoulum 
ovate, subconcentric. 

The specimens figured were collected in Auckland. The dentition shows 
that this species belongs to the Futidtr, while its smooth columella and 
fusiform shell put it into the Futine : the operculum, however, is quite 
different from any other species of the family, and it must therefore be 
placed in a new genus, which I propose to call Taron, 

NBmmxA nn.ATATA, Quoy and Qaimard. PI. XIII., fig. r. 

Dentition. — Central tooth arched with four rather long cusps with 
rounded points of which the two inner are slightly the larger ; posterior 
margin deeply concave. Lateral teeth with thiee carved cusps, the outer 
longer and distant from the other two. Operotlwa oblong, rather unguieu- 
late, nucleus apical. 

I am indebted to Mr. T. F. Cheeseman for epedm^ns in qiirit firom 
Auckland. 

Professor Troschel has given a figure of the dentition of this species 
(Das Gebiss der Sehneoken, ii. taf. vL, fig. 17) which differs very much 
from mine, and I cannot account for the difference. 

Nsrrtmju kodosa, Martyn. PI. XIII., fig. o, 

I><nti(ioN.<-.-Central tooth quadrate, the breadth three times tiie length, 
with four subequal triangular cusps placed close together. Lateral teeth 
as in the last species, but the ousps more curved. Operetdwn like that of 
the lastepeeies. 

The specimen figured was sent me from Auckland 1^ Mr. T. F. Cheese- 
man. 

Suxaau uhsaha, Chemnits. PI. XIH., fig. a. 

BsHriffoH.-MOentral tooth deeply curved, and the ends beat backward ; 
a single tricBsi^te cuthag-point in the centre ; laterala with three sub- 
equM und equ^iant cusps, (^tmreubtm oval, the nudeus apical. 

The epedmen figured was eoUeoted gt Lyttelton. The dentition of this 
species is quite diffsrsut from that of its supposed variety 0, figured in the 
Staoe- M.Z. tnsi, xiv., pi. ti, fig. o. ^1^ latter must therefore be 
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oojuoldered as a distinot species ; it may, boweyer, be the same as Jf7. lUtoru 
noidei, Beeve. I have collected at Lyttelton a single living specimen of E. 
BtriatUf Ilutton (Trans. N.Z. Inst., vii., p. 458), and find that its denti- 
tion exactly resembles that of E. Hneata here figured, the shell is quite 
colourless, but the animal is spotted with maroon brown. 

Eutbbu vitxata, Quoy and Oaimard. PI. XIII., fig. x. 

Dentition. — Central tooth nearly as long as broad, flat in firont, convex 
behind, with three acute denticles ; lateral teeth with the outer cusp very 
large, the two inner small and close together. Operculum oval, 8ub*ungui- 
oulate, nucleus apical. 

The specimens figured were collected at Auckland. 

C0MINXX4LA vmoATA, Adams. PI. XIII., fig. k. 

Dentition and operculum normal. 

The specimen figured was coUoctod at Auckland. 

CoMiNXLLA MACULATA, Martyn. PI. xni., fig. L. 

Dentition and operculum normal. 

The specimen figured was collected at Auckland. 

CoMiNKLLA MAotTLosA, Mortyn. PI. XIII., fig. u. 

Deviation and operculum nonnni. Animal. — Foot emarginate in front; 
yellowish white, reticulated with bluish black, and margined anteriorly with 
yellowish white. Siphon moderate, tapering, black (drawn too long by Quoy, 
Voy. Astrol., pi. 80, f. 8-10). Eyes half-way up the tentacles. Tentacles 
black above the eyes, and slightly tipped with white ; below the eyes they 
are longitudinally skeaked with black. 

The specimens described were collected at Lyttelton. 

COMINXXiLA TESTUDINKA, ChomnitZ. PI. XIII., fig. K. 

Dentition and operculum normal. 

The specimen figured was collected at Auckland. 

PoXiTTROPA HAUSTRUM, Martyn. PI. XIII., fig, 0. 

Animal. — White ; tentacles short and blunt, the eyes situated more than 
half-way up. Dentition. ^Central tooth broad, slightly curved with five sub- 
equal triangular contiguous cusps. Opei*culum oval, the nucleus sub-lateral. 

The specimen figured was collected in Auckland. 

This species has usually been put into Purpura, but its operculum is 
sufficient to remove it from that genus, and the aperture has no posterior 
canal. 

PuBPURA TEXTXXJOSA, Lamaiok. PI. XIII., fig. p. 

Dentition . — Cenfral tooth slightly sinuous, with three long triangular 
cusps, the median of which is the largest. Opereuhm semi-oordate^ the 
nucleus latexul, on the exterior side. 

The spedmen figured was collected in Auckland. 
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The operculum and the posterior canal show that this species belongs 
to Purjmra, and not to Polytropa where it is usually placed. 

PoLTTBOPA QuoTi, Becve. PI. XIU., fig. Q. 

Dmititiotu — Central tooth convex in front and straight behind, with five 
narrow ppinted, separated, denticles the external and median subequal, the 
intermediate two much smaller. Operculum ovate, the nucleus sub-apical. 

The specimen figured was sent me from Auckland by Mr. T. F. Gheeseman. 

The columella in this species is rounded and the operculum is muricoid. 
It is evidently not a Polytroita but a Trophmi. 

PoLVTBOPA STRUTA, Murtyil. PI. XIII., fig. R. 

Dentition. — Central tooth arched with a convex sinuation in the middle 
of the anterior margin. Cusps five, the median one isolated from the others 
and sometimes much longer. Operculum ovate, the nucleus sub-lateral. 

The specimen figured was collected at Lyttelton. 

Polytropa bcobina, Quoy and Oaimard. PI. XIII., fig. s. 

Dentition resembles that of hauetrum. Operculum oblong, the nucleus 
sub-lateral. 

The specimen figured was collected at Auckland. 

Polytropa albouaroinata, Doshayes. PI. XIII., fig. t. 

Dentition resembles that of harntrum^ but the cusps are broader. 
Operculum oval, the nucleus sub-lateral. 

The specimen figured was collected at Lyttelton. 

The species is the same as trhtu, Dunker. 

VoLUTA PACIFICA, Lamatok. PI. Xlll., fig. u. 

Dentition . — Tooth arched, with three large subequal triangular cusps 
occupying the whole of tlie posterior margin. Operculum none. 

The specimen figured was sent from Auckland by Mr. T. F. Cheeseman. 

Ancillabu australis, Bowerby. PI. XIII., fig. v, 

I)sn/te»o/i.--Oeiitral tooth slightly arched and square at the ends with 
three rather distant cusps, the middle one of which is the smallest. There 
are no denticles : laterid teeth like Purpura, Operculum oval, the nucleus 
sub-apical. 

The specimen figured was sent from Auckland by Mr. T. F. Cheeseman. 

OoRtoexLLA OPHIONX, Oray, {Lamellaria ?). PI. XUI., fig. w. 

Shell as described by Qrray. liongth *25, breadth ^^15 inch, resembles 
that of Crypiocella latent^ Adams (Oen. Moll., pi. 21, f 4, 5), and covers 
the wbole animal. Animal with the mantle smooth covering the whole 
shell, not fissured on the back, notched in front i yellowish, marbled with 
grey ; foot small, square in front, tapering behind, entirely covered by the 
ttumilet Top of the head dark grey, or purple ; eyes at the outer bam of 
ifae tintmdea, which are large, and separated. DenUthn^ 1-1-1 ; central 
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tooth with the base produced into two long prooesses, the anterior end 
slightlj reflected and trilobed; lateral teeth versatile, broad, situated at 
some distance from the central tooth, their apices acute, uncinate, and den- 
ticulated on the inner side. 

Several specimens of this little mollusc were sent me by Mr. T. F. 
Oheeseman from Auckland, where, 1 believe, it is not uncommon. The 
animal much resembles the CorioeeUa noire, Blainville, Malaool., t. 42, 
t la, figured by Ghray in Figures of Molluscous Animals, pi. 104, f. 8. I 
take it to be Oray’s LameUaria ophione, because it is said to be not uncom- 
mon at Auckland, but Gray*8 description would do for many species of dif- 
ferent genera, and by itself is unrecognisable. 

The animal mentioned by me in the Manual of New Zealand MoUusca, 
p. 69, as perhaps Lamellaria ophione is quite different, and may be called 
Lamillaria cerebroides* 

Cbtpta costata, Deshayes. PL XIV., fig. a. 

Dentition . — Central tooth nearly an broad as long, the reflected portion 
with three denticles on each side and a long median cutting-point ; the 
fit st lateral has seven denticles, the second and third are nearly smoth, 
with four or five obsolete denticles on the outer side. Thore is a papillate 
homy jaw on each side of the mouth* 

The speoimon figured was sent from Auckland by Mr. T. F. Oheeseman. 

Grtpta mokoxtla. Lesson. FI. XIV., fig. b. 

Dentition . — Central tooth considerably longer than broad, with a single 
lobe or denticle on each side of the reflected portion. First lateral with 
the reflected portion sharply denticulated on both sides, about two den- 
ticles inside and five outside the large apical denticle ; second and third 
lateral strongly denticulated on the outer side. 

The specimen figured was collected at Auckland. 

TtJimrrxLLA BosBA, Qitoy and Gaimard. PL XIV., fig. o. 

Dentition . — ^Length of central tooth rather more than half the breadth, 
the reflected portion finely denticulated on each side, and with a larger 
median cutting-point. First lateral findy denticulated on the outer side ; 
second lateral much broader the third and spoon-shaped at the tip ; 
both are finely denticulated on the outer side. 

The specimen figured was sent from Auckland by Mr. T. F. Oheeseman. 
OBBXTBmBA BxcABXNAtA, Gray. PL XIV., fig. D* 

I>sntitfon.---liength of the central tooth about two-thirds of the breadth ; 
the posterior comers with a sharp cusp, which carries a single denticle at 
its inner base ; reflected portion trilobed, the middle lobe larger and with a 
entting-poini. First liberal broad, produced the ooter basal end into a 
short stalk) reflected portion with a broad denticle and four or five smaller 
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ones onislde it; second iateral unguioulate, with four dentioles; third 
lateral broader than the second, and with five denticles. Opemdum mnlti-* 
spiral, with a ra^ed edge. 

The specimen figured was collected at Auckland. 

CsRiTBxnaA NiGBA, Hombron and Jacqnenot. FI. XIV., fig. b. 

Animal black, sparingly spotted with yellowidi ; headdobes marked 
with yellowish; tentacles black, with three or four rings of white. 
Dentition . — ^Length of central tooth rather more than half the breadth, 
reflected portion with five cusps, otherwise like C. hicarvMUa. First lateral 
like bicarinatat but the broad denticle often bifid ; second and third laterals 
like hiearinata^ but the third with sit denticles. 

The specimen figured was collected at Auckland. 

Mblakopsib tbivasouta, Gray. FI. XIV., fig. p. 

Dentition. — Oeniral tooth subquadrate, broader than long, the posterior 
angles sharp, the posterior margin with a convex, and the anterior margin 
with a concave sinuation ; reflected portion with three dentioles on each side 
and a broad and pointed cutting-point, that extends under the denticles. 
First lateral broad with three or four denticles. Second lateral rather 
broad witli a spoon-shaped tip provided with three blunt denticles, a olavate 
accodsory piece attoolicd to the outer posterior comer. Third lateral narrow 
expanded into a denticulate spoon-shaped apex. Operculum oval with the 
nucleus subapical. 

The specimen figured was sent by Mr. T. F. Cbeeseman. 

Jamthina BxianA, Lamarck. FL XIV., fig. o. 

7)snr»tion.-*-Siuular to that of %L rommunie. 

The specimen figured was given mo by the Hon. G. McLean. 

Nbbxta atbata, Lamarck. FI. XIV., fig. r. 

Dentitiofi. — Central tooth rather small, quadrate, longer than broad, 
posterior margin concave with a cutting-point in the centre. First lateral 
very broad, the breadth nearly three times the IcnglAi, expanding outwardsi 
and with a cutting«point on the inner posterior j^le. Second and third 
laterals minnte plates ; fourth lateral with a brsadlih twice the length, 
arched, with a broad dark brown opaque cutting-point. Marginals numer- 
ous with ainooth points. 

The specimen flgmred was hoUooted at Auckland. 

There are only four laterals, and the dentition seei^ to connect the 
TrpM4m with the CkUonidiB^ although decidedly rhipidoglossal. 

Mmoau Hutton {Euehdm). PL 3UV., fig. x. 

Z>aiiiMoa.---<}enir^^ tooth trilobedUt the base, the central lobe smaller 
and XKOt projecting beyond the lateral lobes, reflected portion' dentieulated 
on sides, tfatsralsfive, smdbsr, getting longer ae they are farther away 
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from the central tooth, denticulated on each side. Marginals dentioulated 
on the outer side, those near the margin very narrow and sigmoid. Oper- 
culum horny, of few (8 or 4) whorls ; pale in colour and transparent, the 
nucleus oeutral. 

The specimen figured was sent from Auokland by Mr. T. F. Cheeseman. 

Mr. T. W. Eirk, in the Trans. N.Z, Inst., xiv., p. 282, has proposed a 
new genus, Huttouia^ to include this and two other species which he there 
describes, and the operculum proves to be very different from that of 
Euchelua. 

Anthoba tubbboulata, Gray. PL XIV., fig. k. 

Animal yellowish-brown, foot reddish-brown or purplish-brown; side 
lappets and head-lobes margined with white : proboscis reddish- or purplish- 
brown, margined with white : filaments white, three on a side. The head 
lobes are smooth and rounded and joined together over the head. The 
eyes are on rather long white peduncles. Dentition similar to that of A. 
tiaratUB, but the central tooth not so broad. Operculum homy, muliispiral. 

The specimen figured was collected at Lyttelton. 

ZizTPHnruB BBLECTUs, Ghomuitz. PL XIV., fig. n. 

Dentition like that of Z* punctulatus^ but the first marginal appears to 
bo short and broad ; possibly this may be a broken specimen. 

The specimen figured was collected at Auokland. 

Gibbula oftbessa, Hutton. PL XIV., fig. h. 

Dentition , — Central tooth with the posterior margin straight. Fifth 
lateral with several short cutting-points. All the outting-points smooth. 
Operculum horny, multispiral, with radiating strife. 

The specimen figured was sent by Mr. T. F. Cheeseman from Auok- 
land. 

Maroabxta (?) iNOONSPicuA, Huttoii. PI. XIV., fig. N. 

Dentition similar to Cantharidua, Central tooth with a slight median 
lobe on the posterior margin ; the first four laterals similar, the outting- 
point denticulated on the inner side ; fifth lateral with a large cutting- 
point on the inner side and two small ones outside it. 

The specimen figured was sent from Auckland by Mr. T. F. Gheeseman. 

Camtbabidus pubpubatus, Martyn. PL XIV., fig. o. 

Animal pale yellowish ; foot pointed behind, speckled with brown and 
transversely banded in front with reddish-brown or brown, and bordered 
with pale yellowish; rostrum gteenisb-yellow ; head-lobes smooth; ten- 
tacles yellow or pale purplish ; eye-pedunoles yellowish-white, short and 
slender; filaments three on a side. Dentition normal, the central tooth 
rather broader than high. 

The specimen figured was collected at Lyttelton. 
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OsMAB ooosn, Ohemidts. PI. XIV., fig. r. 

DmtUion . — Central tooth elongated, anterior half with parallel sides, 
posterior half expanded ; iringed on each side near the middle, posterior 
margin straight ; no ontting-point. First to fourth lateral similar, broad, 
vitiiout onttiug-points, with two wings on the exterior side which rocoive 
between them the innor side of tho next tooth. Fifth lateral with the 
outer posterior comer produced into a long stalh, the rcflcxed portion 
tricuspid. First mai^nal very large, produced anteriorly and reflected at 
the margin, a strong triangular cutting-point arising from the middle of 
the tooth. Marginal tooth with smooth cutting-points. 

The specimen figured was sent from Auckland by Mr. T. F. Cheesemau. 
The dentition is so very different from that of Calear imperialts (as figured 
by Hogg) that the two cannot be placed in the same genus, and the name 
Calcar eookii will have to be altered to Cookia tvleata, Martyn. 

Hiuuu JBTmops, Gmelin. PI. XV., fig, a. 

Dsnticion.— -Central tooth broader than long, oblique, sloping posteriorly 
to tho left, reflexed portion without cutting-points, but semted on both 
sides at tho base. Lateral teeth with cutting-points which are denticulated 
on both sides, those on the outer side being stronger. Outer marginals 
denticulated on both sides, the inner marginals denticulatod on the outer 
side only. 

The specimen figured was collected at Lyttelton. 

Dimka nioxsbika, Cbomnitx. PI. XV., fig. n. . 

Animal black: head with a narrow transverse band of yellow near 
the firont margin ; rostrum margined with white : tentacles long and taper- 
ing, longitudinally striped with black and yellowish. Filaments blue-black, 
three on a side, sometimes a fonrth on the loft side.* Foot white, closely 
and finely marbled i^ith blue-black, and broadly margined with yellow 
veined with black. Central tooth much broader long, 

oblique, sloping posteriorly to the right, the reflezed portion serrated on 
both margins, cutting-points of latwal teeth denticulated on both sides, but 
more strongly cm the outside. Cutting-points of marginal teeth strongly 
dsntiottlated on both sides. 

The speoinwB figured was ooUeoted at Lyttelton. The movemrats of 
this species are very rapid, quite difforent firom those of the other speoies of 
tin genus. 

Dfluma ummiosA, Adams. PI. XV., fig. o. 

Animal ferowiush-falaek; rostrum narrowly with yellow ; ten- 

tacles maigiaed with white; eye-pedtonoles broad and short; head-lobes 
poothwted; the right side lappet smooth, the left pec tinated^ between the 

* 1 have aotistd the seme in X>. otMcfc, 
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filamouts aud the eye peduncles : filaments three on each side. VwHtion. 
— Oentral tootli rather broader than long, not oblique, reflexed portion ser- 
rated on both sides at the base. Outting^points of laterals and inner mar- 
ginals donticulato on outer edge only, those of the outer marginals dentiou- 
lated on both sides. 

The specimen figured was colleoied at Sumner. 

Diloma cobkosa, Adams (» /). hecUni^ Hutton). PI. XV., fig. d. 

Animal the same as f>« unduloBa, Dentition , — Oentral tooth muoh 
broader than long, oblique, sloping posteriorly to the right. Gutting-points 
of laterals and innor marginals denticulated on the outer edge only, those of 
the outer marginals on both sides. 

The specimen figured was collected at Sumner. Tt is, I think, only a 
variety of the last species. 

DrLOHA PUJMHSA, 8p. UOV. PI. XV., fig. K. 

Shell turbinate, imperforate, rather depressed, rough, sometimes with a 
few obsolete spiml ribs ; whorls four or five ; spire acute but usually eroded ; 
colour bluish-purple, the eroded apex whitish. Interior white, iridosoent, 
the throat nvith shallow grooves, aperture margined with a falaok band ; 
columella impressed, carved, sometimes with a small anterior tooth. Axis 
*5 ; breadth *68. Animal like i). athiops, the foot being margined with 
a band of black and white transverse stripes. ^Oentral tooth as 

in D, corrom^ Cutting-points of lateral teeth denticulated on both sides. 
Outiiag-poiuts of innor marginals denticulated on outer edge only, those of 
the outer marginals on both edges. 

The specimen figured was collected at Sumner. The shell is not eaqr 
to distingush from some varieties of D. undtUosa which has the same 
station, and the central tooth is like that of Z>. eorrotUf but the animal and 
the lateral and marginal teeth ore like X>. adhiopt. It is found usually in 
sheltered bays or estuaries, but sometimes on exposed rooks* 1 have 
collected it at Sumner aud the Ocean Beach, Dunedin, and 1 have also 
seen specimens from Campbell Island. 

Dzloiia xxoavata, Adams. Fl» XV., fig. f. 

Dentition . — Oentral tooth broader than long, not oblique, the reflexed 
portion denticulated all along the edge ; the cutting-points of the laterals 
and all the marginsls are denticulated on both edges. 

The specimen figured was collected by Mr« T* F. Oheeseman at North 
Manukau^Heads, 

Ditjoka (7) smouMnnUrA, Gray. FL XV*, fig. a. 

tooth broader than long, not oblique, the refleoted 
portion strongly denttoulated on each side and eared. Oattbig*points of 
lateral teeth slightly denUculated on each side ; those of the inner 
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dantiimlated on the enter aide only, those of the outer marginals strongly 
denticulated on both sides. 

The specimen figured was oolleoted at Auckland, on ZotUra, The 
eared central tooth differs from all the other species of Dihma. 

HiiiioTis mis, Mai*tyn. PI. XV., fig. h. 

Animal sooty-blaok ; foot deeply notched in front. Ventition, go -5-1-5- oo. 
Central tooth about as broad as long, rounded posteriorly, and eared, re- 
flexed portion without cutting-points, a long process projecting backward 
and upward on each side below the refloxod portion. First lateral broader 
than long, subquadrate, without cutting-points. Second lateral oval, 
longer than broad, without cutting-points. Third lateral long and narrow 
with a clavate process extending from the exterior side, and the whole of 
the interior side oocupie<l by a large cutting-point. Fourth lateral like the 
third but shorter and broader. Fifth lateral oblong, transverse, with a 
blunt cutting-point on the inner side. Marginals slender, denticulate on 
both edges. 

The specimen figured was collected at Lyttelton. 

pAXMOPHoaus UNOUX8, Liuno. PL XV., fig. i. 

Dentition . — Oentral tooth subquadrate, broader than long, the reflexed 
portion without cutting-points. First to fourth laterals similar, oval, the 
length three times the breadth, without any cutting-points. Fourth and 
fifth laterals large with two strong cutting-points. 

The specimen figured was ooUocted at Lyttelton. 

Aoiuea ooKomxA, Quoy and Gaimard. PL XV., fig. x. 

Animal . — Margin of the mantle not fringed. Dentition . — Length of the 
teeth more than three times the breadth, the recurved portions moderate; 
basal plates subreotangular, much longer than broad. No accessory teeth. 

The specimen figured was collected at Sumner. 

Aoxsba oobtxcata, Hutton. PL XV., fig. l. 

Animal . — Margin of the mantle not fringed. Ikntttion . — ^Xeeth rather 
broad, the leourved portions very lMx>ad and blunt ; basal plates imbricating, 
the anterior margin straight, the posterior and exterior margins dee|lly 
sinoated, the interior margin concave; a pair of accessory hooked teeth on 
each side. 

The specimen figured was eollected at Dunedin, 

Aompi rruKipsiSf Quoy and Gaimard. PI. XV., fig* sr, 

of teeth more than half the breadth, the recurved 
portions rattier long and pointed ; basal plates rhomboidal, with a oentral 
longitudinal groove. No aooessory teett^. 

The Qieoitaen figured was collected at tire Auckland Xdande hy Mr. E. 
dennhigi, end edtot u^e by Prof. T. J. Parker. 
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Aomaa FLAMicBA, Quoj and Gaimard. PI. XV., fig. n. 

Atiimal with the margin of the mantle fringed, dentition . — Teeth mnoh 
like those of A, pileopsh^ but they are weak in the middle and often break 
when detached, bo as to divide the anterior from the posterior recurved 
portion, thus approaching Patella^ where the anterior and posterior portions 
are always separated. Basal plates Bubrootangular, the length about twice 
the breadth, and divided by a longitudinal line into two portions. No 
acoessni*y teeth. 

The specimen figured was collected at Lyttelton. 

pATKr.TiA MAORU.ANtOA, Marl}’!! (?). PI. XVI., fig. A. 

AnmaK — ^In tliis Bpecies, and m all the other of our Patellida that I have 
examined, the gills do not extend beyond the hea<l, and the mouth is entire 
below, thus putting tliem into tho genus Nacelht^ but tlie shell in all is 
tliiok and all live on rocks, {n all the mantle is fringed. Dmtition , — 
Inner teeth simple, pointed ; outer bidontate on the outer side : central 
plate cuneate, divided down the centre ; marginal plates rhomboidal, large. 

The specimen figured was collected at the Auckland Islands by Mr. E. 
Jennings, and sent me by Prof. T. J. Parker. 

Patblla dkntioulata, Martyn (a P. bictuosa^ Gould, PI. XVI., fig. b). 

Dentition, — Inner teetli simple, pointed, sot near together ; outer teeth 
with two denticles on the outer side, the lower often semi-detached ; central 
plate lenticular, divided down the middle ; marginal plates distant with a 
hooked anterior and jagged posterior end, a small detached plate a little 
above the hooked termination of the larger plate. 

The specimen figured was collected at Dunedin. 

PATBi.T.A ir.LUMINATA, Gbuld. PI. XVI., fig. 0. 

Dentition . — Inner teeth with a single dentioulation on the outer side ; 
outer teeth with two donticulations on the inner and two on the outer side, 
the lower outer denticle detached ; central plate lenticular ; marginal plates 
linear forming a double series on each side. 

The specimen figured was oollected at Macquarie Island by Professor 
Scott, and sent me by Prof, T. J. Parker. 

PatbiiLa ouvaoea, Hutton. PI, XVl*, fig, n. 

Dentition. — dinner teeth simple, poisted ; outer with two denticulations 
on the outer edge, the lower almost detached ; central plate linear, or 
slightly cuneate, divided longitudinally into two, each half with a bright 
oval spot at the anterior end ; marginal plates similar to those of P. dsn- 
hieUlaiat but the intermediate plate is much larger, and oecupies most of 
the space between the hooked plates. 

The specimen figured was oollected at Dunedin i in the figure tixs inner 
teeth are shown too widely separated. 
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Patella ABaYaoreni, Lesson (taP. radiatUf Gml). Plate XYI., fig. b. 

Denfithn.—ltmet teeth simple, pointed ; outer with two denticulations 
on the outer side, the lower sometimeB semi-detached, more often rect- 
atigular; central plate lenticular, divided longitudinally; marginal plates 
like those of P. olivacea^ but the posterior margins smooth, and the inter- 
mediate plate sometimes hooked. 

The specimen figured was oollected at Lyttelton. P. pholidoiaf Lesson, 
])AS the same dentition, and oan only be considered as a variety. 

CentTON PELLis-BKRpKNTis, Quoy and Gaimard. PI. XVI., fig. i. 

Dentition, — 7-1-7. Oeutml tooth with a narrow neck and expanded 
base like some of the Trihchidee^ the reflexed portion without cutting-points. 
First lateral like the central, but longer, Beoond lateral placed obliquely 
with a long stalk and an opaque blunt eutiiiig-point like Nerita» First 
marginal trilobed : soooud with a projecting anterior process from the 
inner angle of which proceeds a peltate tooth on a long stalk : third and 
fourth marginals oval ; the fifth subquadrate. 

The specimen figured was collected at Lyttelton. 

Chiton olauous, Gray. PI. XVI., fig. r. 

Dentition, — ^7-1-7. Central tooth spoon- shaped ; first lateral like 2Vo- 
chida^ with an unarmed refloxod portion : second lateral ovate with a large 
claw-shaped cutting-point on the anterior end, and an accessory plate below 
it : first and second marginals irregular : the third subtriangular, with a 
large ladle-shaped tooth arising from the inner side : fourth suboval ; fifth 
Bubqoadrate. 

The specimen figured was oollected at Punedin. 

Aoantboohitbs zealandxoos, Quoy and Gaimard. PI. XVI., fig. o. 

Dentition, — fl-l-fi. Central tooth quadrate, the reflexed portion with- 
out cutting-points : first lateral like the central but smaller : second lateral 
oblique, with a long stem and a recurved portion bearing three opaque 
dark-brown cutting-points : first marginal sub-quadrate ; second, third, and 
fourth oval ; from between the first marginal plates springs a spoon-shaped 
tooth. 

The specimen figured was oollected at Punedin, 

Gbvptooonobits roBOsuB, Burrow. PI. XVI., fig. b, ^ 

Dentition, — fi-1-6. Central tooth snbquadrate, longer than broad, with 
a simj^ reflexed portion : first lateral curved round the central, the front 
portion reflexed ; second lateral oblique, the stalk broad and rather sigmoid, 
the refiexed portion bearing throe dark-brown opaque cutting-points: mar- 
ginals ovate ; from the first marginal there arises a spoon-shaped process, 
and from the second a large fidcate process. 

The specimen figured was collected at Lyttelton, 

9 
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EXPLANATION OP PLATES XHI.— XTI. 

Flats XIll. 

A. Aplytia irytmi. Teeth. 

B. Calliopaa felina, Badula* 

0. Mur^x o 6 to 0 onut. Teeth, a, operoulom. 

B, Trophon paiva. Teeth, a, opereolum. 

E. Taron duhiw. Teeth, a, operculum. 

F. Nepturura dilatata. Teeth, a, operculum. 

G. Nepftifueanodoia. Teeth, a, operculum. 

H. Euihrla Hneata, Teeth. 

1. Efitkria vittata. Teeth, a, operculum. 

K. Comiwlla virgata, Teetli. a» operoulum. 

L. ComineUa maculaia. Teeth, a, operoulum. 

M* CominelUi ma€ulo$a. Teeth. 

N. ComineUa t^ntwHnea. Teeth. 

O. Polytropa hauttrum* Teeth, u, operculum. 

P. Purpura Uxiiliotas Teeth, a, operoulum. 

Q. Trophon quoyL Teeth, a, operoulum. 

B. Polytropa ttriata. Teeth, a, oporoulum. 

S. Polytropa teobina Teeth, e, operculum. 

T. Polytropa alhomarginata. Teeth, o, operoulum. 

U. Voluta paciflaa. Teeth. 

V. Anelllaria au$traU$, Teeth. fr» operoulum. 

W. Corioeetla ophione. Teeth. 

Puts XIV. 

A. Crypta eottata , . Teeth. 

B, Crypta nwnoxyla. Teeth. 

0. Turritella rotea. Teeth. 

B. Cerithldea biearinata. Teeth end operculum. 

E. Ceritkidea nigra. Teeth 

F. MelanapHi trifoMciata, Teeth and operoulam. 

G« Janthina ixigua, A tooth. 

H. Eerita atrata. Teeth, a, a margiaal tooth. 

L Euoholu$hettu$, Teeth and operoulum. a» an ontelde maifihal tooth. 

K. AfUhora tub$reulata. Teeth and operouhim. 

L. Zixypklnui ttleeiut, Firet maiginal tooth. 

M. Oibhula cppreua. Teeth. 

N. Margarita ineonspicua. Teeth. 

O. CanUhartdm purpuratwi. Oentfil tooth. 

P. Oalear eookii. Teeth. 

P&arn XV^ 

A. DiUma mthigpi. Teeth. 

B. JHIama fdgtrrima. Teeth, a, a marginal tooth. 

0. JHtioma und/iOeaa, Teeth. 

B. 2)Ucma aortvaa. Teeth. 

B. JHloma ptumiaa. Teeth. 

F. JHtam aaeopata. Teeth. 

0* PUom ttOivatrafa^ Teoth, 
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B. BeUioHe irie. Tacth. a, a nuui^al tooth. 

L Parmapkoru* uaffui*. Tooth. 

K. Aemaa eonoidea. Tooth, a, platoo ; h, oido oiow of tooth. 

L. Acmaa eorticata. Tooth, a, jdatoo. 

If. Aemaapiletptie, Tooth, o, {dateo; 6, fide tIow of tooth. 

H. Aemaajlammta. Tooth, a, plates. 

PlATB XVI. 

A. Patftta maftUaalea. Tooth (tomoved on one aide). 

B. Patetta Atntieulata. Tooth, a, plates. 

0. Patella ilbmtnata. Tooth. 

D. Patella oUeaeea, Tooth. 

B, Patella argyropeie. Tooth. 

F. Cktton fflaueue. Tooth. 

Gl. AeamthoeMtee eealauAieue, Teeth. 

H. Oryptceonehue porotue. Tooth. 

1. Ohiton peUle-terpentle. Tooth. 


Ast. VIT. — AddiHims to the Mollueean Fauna of Nete Zealand. 

By Professor P. W. Horrox. 

[Bead heftre the Philotophieal Inetitute of Oanterhury, Sad Barek, 188S.] 

PoLnxoPA OBBXBXiiiNi, sp. nov. 

Sbbll small, fasiform, 'white, spirally ribbed, and between the ribs finely 
transversely lirated. Whorls five, those of the spire small, with a single 
smooth spiral rib ; body<whorl large, with five spiral grooves between the 
ribs; ribs broad and smooth, grooves narrow and transversely lirated. 
Apertnre moderate, oontraoted in front into a short, open, slightly-twisted 
canal; fonr or five short well-developed teeth inside the outer lip. In- 
terior bright purple, without any white margin ; eolumrila slightly tinted 
with the same colour. 

Length *6 ; diameter *86 inch. 

Collected by Mr. T. F. Cbeeseman at Port Waikato. 

I have seen a considerable number of specimens, and tiisy exhibit very 
little variaiioB. !nie species is easily distinguished from P. etriata by the 
small number grooves on the body-wborl : and firom P. iquamata by. the 
smooth ribs, and the colour of the interior. From P. profingua, Teaison- 
Woodt, it difEsts in having the grooves narrower, and one less of them, and 
in the outer lip not being smooth. 

PuraaotmcA (XhatiUA} awakoaxxsu, Hutton. Oat, Tertiary MoUnsoa of 
Kew Zealaitd (1674), p. 4« 

Hot uncommon at Waiwera, near Audldand (Ofaeeseman). 

. Shell amid}, thin, fuaifimn, turretted, white : whods S)', the flmt three tut 
ihrae-and'>aihalf smooth and convex, afterwards slightly earinated, spirally 
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lirated and transversely ribbed. Hinder parte of tbe whorls not oonoave ; 
twenty transverse ribs on tlie penultimate whorl, and about the same 
number on tbe body-whorl, but difficult to count because partly obsolete, 
especially anteriorly ; spiral lirsa about seven on the spire whorls, snbequal, 
body-whorl with fifteen or sixteen. Canal moderate; aperture elongately 
oval, posterior sinus very slight. 

Length *58 ; diameter *2 ; length of aperture *17 inch. 

This species is distinguished from P. biichanani by the whorls being less 
oarinated, not concave posteriorly, and the suture not margined ; the recent 
specimens are not much more than half the sise of tbe fossils from Awamoa. 

Adeobbis (?) BETTEBDi, BrasisT (Fostarina). Jour de Conch., 1804. 

I have received a specimen from Mr. T. F. Cheeseman, who informs me 
that ho found four individualB at Waiwora, and that Mr. C. Mathews had 
also collected it at Omaha and Matakana. It is common in Tasmania. 

Shell depressed, of three or four rapidly-increasing whorls, rimate, 
smooth, very faintly spirally striated ; white, with zig-sag brown markingB ; 
aperture broader than long; yellowish, and not pearly inside. Operculum 
multispiral. Dentition rhipidoglossal. 

1 have examined an animal sent me from Tasmania by Mr. Petterd, and 
find that it belongs to the TroeMntB. 

Aohaa rLSJiHBA, Quoy and Gaimard. Yoy. Astrolabe, Zool. iii., p. 854, 
pi. 71, f. 15-^24 {PateUoida). Tenison-Woods, Pro. Boy. Boo. Tasmania, 

1876, p. 61. 

Shell small, oval, depressedly conical, finely radiately striated; apex 
about one-fourth the length of the shell from the anterior end, pointed and 
hooked; shell thin, senutransparent, pals yeUowiah-brown, ornamented 
with irregular, usually more or less radiating, lines of brown ; interior 
silvery. 

Length *25 to *8 ; breadth *2 to *28 ; hei{^t *08 to *1 inch. 

Animal white, the margin of the mantle finnged. 

This (ipeoies is common on rocks and on other shdls throng^ioiit New 
Zealand. It is also found in Tasmania, Australia, and the Island of Ghiam. 
Mr. Tenison-Woods describes tbe shell as “ somewhat solid,'’ but with ns it 
is always very delicate and thin. 

Aomju oonoidba, Qnoy and Gaimsrd. Yoy. Astrolabe, 2Sool. iiL, p. 858, 
ph 71, f. 8-7 (Pamtida). 

Sbril small, broadty oval, high, conical, smooth ; ipez rather anterior, 
blunt, nsnalfy rounded. Colour usually brown, but sometimes nea^ white 
with brown radiating streaks ; interior above the masonlar imptesaioa dark 
mr pale brown or blotehed, margin dark brown, sometimes rayed with pale 
brown. 
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Length *2 to *25 ; breadth *15 to *17 ; height *1 to *2 inch. 

Not uncommon with IjUtorina on the rooks at Sumner. Common in 
Tasmania. The specimens described by Quoy and Gaimard came from 
King George^s Sound in Australia, where it is said to be very rare ; these 
specimens are much larger than ours, but I cannot make out any other 
difference. The margin of the mantle is not iCringod. 

Patella oUvaeea^ sp. nov. 

Shell ovate, narrowed in front, very finely radiately ribbed, about 70, 
often with included stri» ; ribs crossed by faint and irregular lines of 
growth ; apex between one«third and one-fourth of the length from the 
anterior end, usually eroded. Colour uniform olive brown ; interior bright 
silvery gr^sh with a narrow black line round the finely crenulatod margin. 

Length 1*8 ; breadth 1*0 ; height *55 inch. 

This species is distinguished from P. argyropeis by its numerous, nearly 
uniform ribs, and from P. pkolidota by the apex being more central ; from 
both of them and from P. earlii it is also distinguished by its uniform 
colouring, and the black line round the margin. I have collected it at the 
Bluff, and at Dunedin. 

CaLLZOPJSX FBLINA, Sp. nOV. 

Small head, upper surface of oral tentacles and branchia*, black ; lower 
surface and tips of oral tentacles, end a spot behind each, yellowisli -white; 
a prominent eye in this white spot. No tentacles. Back sooty brown, 
lighter than the branchias. Branchico very largo, unequal, two rows on 
each side, about seven in a row. Foot square in front, but not produced ; 
tail pointed. Length, *4 inch. 

Lyttelton harbour. 
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Aet. VIII. — Descriptions of netr Land ShslU. By Professor P. W. Huttoe. 

[Bead before the Philosophical Institute of Canterbury^ \%th October^ 18820 
DuRtNo the last six months I have reoeived many land shells from several 
friends, but especially from Mr. T. P. Ohoeseman of Auckland and Mr. B. 
Helms of Greymouth, and amongst these shells are the following new 
species. The most interesting are a species of tStrohila, a genus hitherto, 
I believe, known only in America and the West Indies, and two speoies of 
Lsptopoma^ a genus of operculated land shells that occurs in New Guinea, 
Borneo, and the Philippine Islands, but not hitherto recorded from New 
Zealand. 

The dentition of these new speoies, together with others already de- 
scribed, will form the subject of another paper which I hope to read to the 
society next year. 

Sec. AULAOOGNATHA. 

Patuljl TAFflUMA, sp. uov. P. como, Huttou, Trans. N.Z. Inst., xiv., 
p. 180, pi. 8, fig. L (not of Gray). 

Shefl subdiscoidal, broadly umbiiicated, closely ribbed ; colour horny* 
brown, sub-radiated with reddish spots. Spire very slightly elevated, flat : 
whorls slowly increasing, rounded, ornamented with narrow oblique 
ribs, about 16—20 in the tenth of an inch, the interstioes indistinctly striated 
with growth-lines ; suture impressed : umbilicus about one-fourth the dia- 
meter of the shell, funnel-shai>ed, gradated, peiTious : aperture subvertical, 
rottmdly lunar ; peristome thin, upper margin rapidly advancing and then 
tummg down with a slightly ooueave sinuation, then regularly arched; 
columellar margin not reflected. Greatest diameter 010, least 0*16, height 
0*07 inch. Dentition^ 18-1-18. 

Hah, Dunedin. 

Having compared this species with specimens of the true P. coma from 
Auckland I find that it is diflereut, being more closely ribbed, but less 
closely so than in P. buccmslla and P. in/seta. The right lip advances, as 
in P • but it can be distinguished from that species by the interstices 

between the ribs appearing almost smooth when viewed hj transmitted 
light, and an inch objective. 

HioBOFaysA (?) pumxla, sp. nov. 

Shell minnte, subdiscoidal, umbiiicated, thin, translucent, smooth, 
scarcely shining, with distant plait-like ribs c colour homy-brown. Spire 
slightly convex ; whorls 4, increasing rather rapidly, rounded, with regular, 
distant, membranous ribs, about 20 to 26 in the tenth o{ an inch, the 
insteretioes finely reticulated ; suture impressed ; umbilicus rather large, 
about o&e*69iirtb tiie diameter of the shell, gradated, pervious ; ai>ortuse 
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large, rather obliqne, enbeireolar, broadei thau high ; peristome thin, 
regniarly ar^ed, the oolumellar margin slightly reflected. Greatest 
diameter 0*07, least 0'056 ; height 0*08 inch. 

Animal. — Body short, eye>pedunclj)s long and thick, tentacles short ; 
mantle rather posterior, enclosed ; foot narrow, without locomotive duo, 
pointed behind, not extending beyond the shell ; no caudal gland. Colour 
pale grqr, eye>pednnolea and a stripe on each side of the head dark sooty* 
brown. 18-1-18. 

Uab. Eyreton, North Canterbury (Mr. C. Chilton), Christchurch (Mr. 
J. F. Armstrong). 

Genus Oaroatia> g. n. 

Atdmni heliciform; mantle rather posterior, included; tail acute, with 
a mucous pore but no papilla. Jaw smooth, striated. BhM depressed, 
nmbilioated, of about five graduafly-inoreasing whorls ; i^ertnro obliqne. 

Tliis genus differs from Patula in having a mucous gland on the taU. 

Qkboktu pakthehna, sp. nov. 

SMI snbdisooidal, broadly umbilioated, striated, horny brown. Spire 
slightly convex, whorls five, slowly increasing, ratlicr flat, with rather close 
but irregular obliqne strie, which are membranous on the upper surface, 
intoratioes not reticulated ; suture impressed ; umbilicus more than one- 
fourth of the greatest diameter of the shell, perspective ; aperture oblique, 
rotund, slightly flattened below ; pe;»«komo thin, the margins rapidly con- 
verging ; oolumellar margin not reflected. 

Greatest diameter 0*87, least 0*88 ; height 0*16 inch. * Teeth, 18-1-18. 

Animal.— Top of the head yellow ; peduncles and a line on each side of 
the head black, rest of the body pale grey spotted with dark grey, the spots 
often collected into groups, a regular line of dark grey spots runs along each 
side, and they meet on the tail just over the mucous pore ; below this line 
the idde of tihe foot is marked with oblique dark stripes ; sole white, the 
msa^ with grey spots. 

ffai, Greymonth (Mr. B. Hehns). 

SvaoKLA Lcmnos, i^. nov. 

Shell minute, snbdisooidal, umlnlieated, ribbed; eolonr homy with 
longitudinal bonds of pale rufous. Spire almost fiat, but very dightly, con- 
vex; whorls five, very slowly increasing, rounded, with numerous obliqne 
narrow ribs, about tiarfy in the tenth of an inch, the interstioes finely 
strioited with grtowth-tines ; suture impressed: umbilicus rafiier narrow, 
shout ono'iixth the diameter of the sheU, nearly cylindrical, margined with 
brown 1 ai«rtttre vertical, rather narrow. Innate: peristome simple, thin, 
the lip aA first ascending, then descending and sweeping forwards, 
leusiag a ahallow posteidor sinus, sAeswasds regularly arehed, columdlar 
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margin shorily ascending, rather straight, and slightly reflected OTer the 
umbilicus : interior of the aperture strengthened with seven spiral plaits ou 
the body-whorl, and another, rather distant, on the columella ; parietal wall 
with ton spiral plaits. Greatest diameter 0*08, least 0*07 ; height 0*05. 

Animal , — Body elongated, narrow ; eye-peduncles long and thick, ten- 
tacles moderate : mantle subcontral, rather anterior, enclosed : foot very 
long and narrow, with neither locomotive disc nor caudal gland. Colour 
pale grey, eye-peduncles and a stripe on each side of the head purplish ; 
foot pale brown. Dentitioiu 12-1-12. 

Hah, Greymouth (Mr. B. Helms). 

Amphidoxa oobnba, sp. nov. 

Shell thin, depressed, imperforate, striated, translucent; oolonr pale 
horny. Spire slightly convex ,* whorls 2i, rapidly increasing, rounded, 
smooth, polished, finely striated with growth-lines ; suture impressed : 
aperture very oblique, transversely oval; peristome thin, regularly arched, 
columellar lip slightly reflected. Greatest diameter 0*25, least 0*2. 
tion, 17-1-17. 

Hah, Auckland (Mr. T. F. Chceseman). 

From A, compremvoluta this shell may be distinguished by the whorls 
being convex instead of flattened ; from the other New Zealand species of 
Amphidoxa by being imperforate, and of a pale horny colour without mark- 
ings and without ribs. The mantle of the animal is marbled with black, 
which shows through the shell. 

Amphidoxa costudata, sp. nov. 

Shell small, subdiscoidal, iimbilioatod, shining but not polished, ribbed ; 
colour pale homy, longitudinally banded with reddish, the bands absent 
on the last half of the last whorl. Bpire almost flat ; whorls 8^, rapidly 
increasing, rounded, ornamented with fine spiral striatulations and close 
ribs, about 40 to 45 in the tenth of an inch, the iuterstiees very finely 
reticulated; suture impressed; umbilicus a narrow perforation at the 
bottom of a broad funnel-shaped depression, which is ribbed like the rest of 
the whorls ; aperture oblique, transv^sely ovate ; peristome thin, regularly 
arched. Greatest diameter 0*14, least 0*1. Dentition^ 14-1-14. 

Hab, Auckland (Mr. T. F. Cheeseman). 

This species is easily distinguished by the ribbing and spiral striatulations. 

Fhrtxgnathvui^ gen. nov. 

Animal helioiform. Mantle suboentral, protected by an external shell, 
over which it is refleoied anteriorly. No locomotive disc to the foot Foot 
rounded posteriorly and without caudal gland. Jaw papillate, imbrioatefy 
folded. Tenh quanta, the laterals Inouapid. ShM conical or turbinated, 
of five or six gradually increasing whorls ; peristojiue thin, straight. 
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Thia genus indadea Hdliic/atua, Pfr. (see Traua. N.Z. Inst., xIt., p. 168) 
and the following q>ecies. 

Phbxxokatuub uasoinatub, ap. nov. 

Shell small, oonical, umbilioated, striated: colour pale bomy*brown 
regularly longitudinally banded with reddiab-fulvous, the fulvoua bands 
beoonung obsolete near the mouth, base pale homy-brown. Spire oonical, 
slightly acute ; whorls 5^, flattened, sharply keeled ; the first and a half 
whorls smooth, but spirally striated, the rest longitudinally striated with 
growth-lines ; base slightly convex, radiately striated, and very delicately 
spirally striatulated; periphery sharply keeled; suture marginatod; umbili- 
cus narrow, about one-tenth of the diameter: aperture vertical, rhomboidal; 
peristome thin, the outer and inner margins nearly parallel, columellar mar- 
gin slightly reflected. Greatest diameter 0*15, least 0*18 ; height 0*1 inch. 

Animal small, eye-poduudes long, the tentades moderate ; body don- 
gate, foot slightly produced behind beyond the shell. Colour pale-yellowish ; 
peduncles, a stripe on each side of the head, and another short stripe in the 
middle on each side of the foot purplish gray. Dentition^ 40-1-40. 

Hab. Greymonth (Mr. B. Helms). 

See. OXYGNATHA. 

Tbalassia (?) PROPXKQtJA, »p. nov. 

Shell depressed, striated, narrowly umbilioated ; colour pale-horny with 
numerous narrow zig-zag red bands, which are often broken up into a series 
of spots. Bpirc convexly conoidsl, apex obtuse ; whorls 4-5, rather flat- 
tened, the first two smooth, the rest very strongly strmted with oblique 
growth-lines ; last whorl carinated, tlie base rounded ; suture impressed : 
umbilicus narrow : aperture oblique, rotundly lunate, anteriorly subangled; 
peristome tliin, the colmndlar margin reflected. Greatest diameter 0*24, 
least 0*2, height 0*16 inch. Dentition^ 21-1-21. 

Hab. Weka Pass (0. Chilton). 

Allied to r. zealandiaif but less acutely keeled, more strongly striated 
and differently coloured ; its generic position is doubtful. 

Zomraa (?) nucsi, ap. nov. 

8hM depressed, umbilioated, finely ribbed, rather shining; colour homy- 
brown, sometimes longitudinally banded or spotted with red-fuscous. Spire 
convex, depressed obtuse ; whorls 5i-6, slowly increasing, rounded, broader 
than high, ornamented with thin rather distant ribs, about 10 to 15 in the 
tenth of an inaht the insterstioee finely reticulated ; suture impressed ; om- 
hiluma narrow, about onaeeventti of the greatest diamrter of the shell, 
open, perforate: aperture oblique, lunately rotund; peristome thin, regu- 
lsaB|y,iU(uhed| the columeUar lip soaieely reflected. Greatest diameter 0*85, 
least 0*8, height 0*28 inch. 
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Animal. — ^Body elongated, the eye-pednnoles long and thick, tentacles 
moderate ; foot very long and narrow, oopipresaed, not tapering, truncated 
posteriorly and with a caudal gland; mantle slightly reflected. Oolour 
variable — (a.) Entirely slate-grey, or reddish-brown, (6.) upper parts slate- 
grey, foot yellowish speckled or marbled with grey, (c.) white with a few 
black spots, the upper anterior parts of the body, except a pale band on the 
top of the head, slate-grey. 

Dentition^ 25-1-25. Jaw ribbed. 

Hah. Oreymouth, sent by Mr. B. Helms, after whom I have much 
pleasure in naming it. 

ZoNiTBs (?) ruLatiNATA, sp. nov. 

Shell depressed, very narrowly umbilicated, striated ; colour pale homy 
with numerous longitudinal zig-ssag red bands on the body-whorl, which 
show only as irregular radiating hands on the spire. Spire slightly convex ; 
whorls 5^, slowly increasing, rounded, smooth, with a fine striation of 
growth-lines ; suture impressed ; umbilicus very narrow, almost covered up 
by the reflected columellar m&rgin of the peristome ; aperture subvertical, 
transversely Intiately rotund ; peristome thin, regularly arched, columellar 
lip callous, reflected. Greatest diameter (hB4, least 0*27, height 0*28. 

Dentition^ 88-1-88. Jaw ribbed. 

These two species differ from ZouUee in the jaw, I propose to put them 
in a new genus to be called l^hcusuMa. 

This species appears to approach //• vmtdata, Pfeiff., which I have not 
seen ; but that shell is said to be imperforate, downy, and differently 
coloured from this one. 

Hah. Stewart Island (Mr. T. Kirk, a single specimen). 

Sec. AGNATHA. 

"RwmBk PATVLA, sp. nov. 

SMI depressed, umbilicated, thinnish, translucent, scarcely shining, 
finely malleated ; oolour brown, yellowish at the apex. Spire rather convex, 
obtuse ; whorls Bi-4, rapidly increasing, rounded, the first 2} transversely 
plaited, the remainder with numerous small longitudinal depressions, and a 
few obsolete broad spiral grooves near the periphery ; under the lens finely 
spirally striated ; last whorl very large, the last quarter occupying more 
than half the diameter of the shell, the base evenly rounded ; suture im- 
pressed : umbilicus rather narrow : aperture very large, oblique, oblong- 
oval ; peristome slightly thickened, the right max^ descending, columellar 
margin reflected over the umbilicus, bat not covering it. Greatest diameter 
0*9, least 0*68 ; height 0*4 ; breadth of aperture 0*5. 

AnmaL-^Voai bread, flattened, and acutely pointed behind, the matgin 
minutely crenulated, tail extending b^ond the shell ; no caudal gland» nor 
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locomotive dice. Mantle enboentral jnst reflected over the peristome. Eye. 
peduncles separated at tlieir bases, they and the tentacles long, stout, and 
oylmdrical. Hoad, peduncles, and anterior part of the foot dark grey 
closely reticulated with blue-black lines, and with scattered minute white 
specks ; sole of the foot dark-coloured ; mantle under the shell pale yellow, 
with blotches of blue-black which show through the shell. Dentithn^ 18-*0-18. 

Hab. Greymouth (Mr. B. Helms). 

When the animal is alive the peristome of the shell is yellow, but it soon 
fades. 

BhYTIDA CITRINA, Sp. UOV. 

SMI depressed, umbilicated, mallented, thin, translucent, shining; 
colour pale yellow, sometimes with a spiral brown band on the middle of 
the upper portion of the whorl. Bpire very flatly convex, a^H)* obtuse ; 
whorls three, rapidly increasing, rounded; the first two whorls slightly 
longitudinally plaited, the last above with numerous small irregular inden- 
tations, below rounded, smooth, striated witli growth-lines in the umbilicus; 
suture impressed : umbilicus rather narrow : aperture oblique, broadly oval ; 
peristome very thiu (not adult?), with the columellar margin reflected. 
Greatest diameter 0*81, least 0.24; height 0.24; breadth of aperture 
0.10 inch, dnimttl pale brown, the upper surface with the peduncles and 
tentacles dark sooty black, with a pale band on the top of the head ; sides 
of the foot marbled with sooty black. Dentition^ 17-0-17. 

Uab^ Greymouth <Mr. R. Helms). 

It is hardly possible that this shell can be the young of It. patula, 
because the markings on the shell, the colours of the animal, and the 
dentition all differ, 

Bevtida aubtbaus, sp. nov. 

SMI depressed, umbilicated, rather thin, translucent, mAeatod ; colour 
pale horny-brown, the umbilicus darker, the first 2i whorls yellowish ; 
sometimes a pale spiral yellow band on the base. Spire flatly convex, 
obtuse ; whoris 8^ rapidly ino|:oasing, rather flattened ; above with nume- 
rous irregular shallow indentations sometimes arranged in oblique lines, 
the first whorls smooth, the next obliquely plaited, the plaits gradually 
dying away but remaining longest at the suture ; base rounded, smooth, 
shining^ striated in the umbilicus with growth-lines ; suture impressed : 
umbilicus rather narrow : f^erture oblique, oval ; peristome very slightly 
refiected over the umbilicug (not quite adult). Greatest diameter 0*48, 
leaat 0.88 ; height 0*25 ; breadth of aperture 0.2 inch. Dentition, 18-4)-10. 

tlab. Stewart island (Mr, T. Kirk). 

She efaell can be disringuished Mb that of B. ^remwoodi by the base 
being imuided« 
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Tbbtagblla. VAOAN8, h, B.^DaudehaTdia nova^ptealandioif TrftnB. N.Z. In8t.| 
xiv., p. 162 (not of Pfeiffer). 

Shill atiriformp Bubspiral, depressed, imperforate ; elougately oval, the 
sides nearly parallel, the anterior end rather broader than the poeterior ; 
oolumellar margin callous ; apex subspiral, posterior ; pale homy, striated 
-with growth-lines. Length of aperture 0*87 ; breadth 0*22. Tathf 15--0-15. 

Animal (in spirit) above slate grey, gradually passing into yellowish 
white on the sides ; sole yellowish white ; the sides rather marbled with 

grey- 

Hah, Auckland (T. F. Obeeseman), and Waiuku (T. Kirk). 

The specimen described in the Trans. N.Z. Inst, for last year was with- 
out its shell, and consequently 1 thought that it was Vaudebardia navm- 
zialanditr^ the shell but not the animal of which species I know, but Mr. 
Obeeseman has sent me a specimen with the shell on, and it proves to be 
quite different. The shell is much like that of T. mangei^ but the dentition 
appears to be different. 

Sec. NEUBOBRANCHIATA. 

LePTOPOM A PANNOSA, Sp. nOV. 

Shell conical, subcarinated, umbilicated, brown, covered with a dark 
fuscous, ragged epidermis. Spire acutely conical; whorls six, rather 
flattened, the last convex below and rounded at the angle ; apical whorls 
showing close oblique growth-lines; base flattish with close growth-lines 
crossed by delicate spiral stnas ; suture impressed ; epidermis forming 
ragged obhque, rather distant plaits on the whorls, and at the periphery 
produced into triangular pointed processes : lunbilicus narrow, open : aper- 
ture rather oblique, broadly ovate ; peristome thin, regularly arched, or 
slightly angulated at the periphery, slightly patulous, margins not meeting. 

Height 0*16, diameter 0*11 inch. 

Operculum thin, transparent, homy, yellow, subcircular, of five gradually 
enlarging whorls ; nucleus suboentral. 

Animal like Cyolostomue: pale grey, the tentacles darker; rostrum 
whitish. Tentacles short, rather stout, pointed ; eyes large, at their outer 
bases. Denbiiion, 8-1-8. 

Hah. Greymouth, under very damp logs and earth (Mr. B. Helms). 

In shape this species is much like Hydroeema tuhene^ Q. A G. {Oydo- 
iioma) from Mauritius, figured in Adams’ Genera of Mollusoa, pi. 87, fig. 8, 
but the operculum is quite different, 

liBPTOFCUIA CALVA, Sp. UOV. 

ShM conical, reddish brown with a thin spiral pale band below the 
periphery ; spire acutely conical ; whorls e|, rather flattened, the last con- 
vex below and rounded ; epidermis smooth, forming numerous fine oUique 
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growfh-linefl ; mitare impreBsed : nmbilicas very narrow, but open : aper- 
ture, peristome, operculum and dentition like the last speoies. Height 0*18, 
diameter 0*08 inch. 

Hah^ Ghreymouth, with the last species (Mr. B. Helms). 

More acute than the last and not oarinated, but perhaps only a variety. 


Abt. IX. — On the New Zealand Siphonariida). By Professor P. W. Hutton. 

[Read before the Philoeophieal IneHtute of Canterbury, Ut June, 1B82.] 

Plato xvn. 

In this paper I have attempted to give dosoriptions of the shells and denti- 
tion and some notes on the anatomy of all the New Zealand species of 
Siplumaria and Oadinia known to me, that is four species of Siphonaria 
and one of Gadinia : it will I hope form a basis for a comparison with the 
species inhabiting Tasmania, Australia, and Polynesia. 

Genus Siphonaria;, Blainville, 

Bhcll conical, with an internal siphonal groove on the right side. Head 
with a frontal kilobed disc ; eyes none *, pulmonary cavity with a gill lying 
transversely across the middle ; respiratory orifice covered by a fold of the 
mantle. Jaw homy. Badula long, the teeth quadrate, arranged in very 
slightly curved transverse rows. 

Ova in white gelatinous rope-like masses from an inch to an inch-and- 
a-half in length, attached to rocks in semicircles or irregular curves. 
Larva a veliger in a nautiloid operculated shell. 

Ova laid early in Febmary.*^ 

SxFBONABU OBUQUATA. Plate XVII., figs. A to D. 

SiphonaHa dbliquatap Sowerby, Oat. OeU, Earl of TaukenriUe, 18S6, app. p. 7. 

Beevs, Oonoh., locn., fig. 66. 

I^hmaria eeuteUum^ Deshayei in Goerin^s liagasin de Zoologie, 1841, pi. 85. 

ffiiell large, oblong, rather depressed, with numerous rather undulating 
ribs ; apex posterior, uncinate. Exterior brown ; interior liver-brown, often 
mottled with yellowish-brown. Length 1*6, breadth 1, height *5 inch. 

DentUhn^ Jaw arcuate, expanded at each end, with about 

five rounded transverse ribs in centre ; anterior margin papillate, thf rest 
smooth# Oeniral tootiii broad, the breadth being more than half the length; 
laterals 80 with a unidentate ootting-pomt on the principal cusp, and a 
small cutting-point on the outer side which is placed on a small cusp on 
the more central laterals ; marginals nearly square with three cutting- 
pdnts, the median one large and rounded at the end. 

-f “ — -|- 

* !rhe IcUowliig spssiss srs omitted as not xsilly inhabifiiig Mew Zeeland 
g. emoef^ Beets ; inhablte Eonnoia* 8, aptnoea, Baste *, habitat nndmown. 
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AnimaL — ^Yellow ochre, spotted with dark purple, sole of the foot yellow. 

(Esophagus long and narrow, suddenly expanding into the stomach. 
The iuiostliie, starting a little above tlie fandus of the stomach, passes 
anteriorly to the loft, crosses over to the right, bends backward, and again 
crosses over the stomaoh to the left, and, having reached the fundus, turns 
sharply forward as a rectum to tho anus. The hepatic ducts enter the 
fundus of the stomach. The salivary glands open into the buccal mass, 
wliich is of a blood-red colour, while the salivary glands are yellow. The 
stomach is pale yellow, witli a dead white cincum at the cardiac end. The 
liver is ycUow-hrowu. The penis is large and thick, with an orange gland 
at the end. The ovotestis is yellow-brown, the hermaphrodite duct blue- 
black, tbo albumen gland and uterus pale yellow, and the spermatheca red. 
Numerous particles of oalcite are found about the reproductive organs. 

HaK Dunedin ; Banks Penitisula ; Wellington ; and at the Chatham 
Islands. 

Sowerby originally gave Tasmania as the habitat, but it is not men- 
tioned in the Bcv. J. Teuison-Wood^s Oonsus of Tasmanian Hhells. Reeve 
gives New Zealand as the locality. The idontifioation of S. Bcut^um with 
this species is duo to Dr. E. von Martens ; I have not seen Deshayes’ 
description. 

Bipuonabja austraus. Plate XVIL, figs, x to o. 

Siphmaria avsirttUnt Quoy and Oaimard, Voy. Astrolabe, Zool. ii., p. 829, pi. 25, 
ligg. 82-34 (1888) ; Gray, figures of MoUusoons Animals, pi. 76, fig. 5. 

Shell ovate-oblong, rather ooaicai, with numerous unequal rather un- 
dulating ribs ; apex posterior, not uuoinato. Exterior reddish-brown, the 
ribs white ; interior liver brown, the margin generally marked with white 
at the termination of each rib. Length *75 ; breadth *5 to *6 ; height 
*25 inch. 

Dentition, Jaw arcuate, of equal thickness throughout, 

rounded at each end, concave margin papillate, remainder of sur&oe 
obliquely cross striated in two directions. Central tooth rather qai^ow, 
its length being nearly three times the breadth of the base. Laterals about 
19, they and tho marginals much like those of £f. obliquata. 

Animal pale-yellowish, speckled with black on the sides of the foot and 
head. Alimentary system like th^last species, but the oesophagus is short 
and passes gradually into the stomaoh, which is yellowish-white. The liver 
is pale yellow. The penis is long and narrow, Ihe gland pale yellow. The 
ovotestis is brownish-yeUow, and the spermatheca narrow. 

Hob. Abundant on rooks in tiie south as for as Banks' Peninsula; 
rare in Cook's Straits. Quoy's specimens were obtained on the roots of 
kelp. 
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This qpe««8 is doaely allied to 8. diemmenrit, Qaoy and Gaimard, and 
may prove to be a variely of it; in which case I would ask Australian 
eonohologists to retain our name, as the more appropriate. Further notes 
on its anatomy and development will be found in the Annals of Natural 
History for 1862. 

Bxpbomasu ziuiJunuaA. PI. XVII., figs, n to m. 

Stfhmaria ledlandtea, Qooy and Qaimard, Voy. Astrolabe, Zoologie ii., p. 844, 
pL 3S, fig. 1740 (1838). 

SAell ovate-obloug, depressed with numerous rounded ribs, of which 
about fourteen are usually much larger than the others, two of these close 
together form tiie siphoual groove, and are separated by a considerable 
space from the other larger ribs. Apex obtuse, submedian. Exteiior ash- 
brown, the ribs sometimes lighter ; interior liver-brown, the apex often 
yellowish, a narrow marginal line, or often only the tips of the projecting 
ribs, yellowish. Length *76 ; breads *6 ; height *16 to *2 inch. 

Dentition, like that of S. australie. Central tooth 

narrow, its length three times the breadth at the base. Laterals about 
thirteen, the cutting-point bideutate, and a small cutting-point on the out- 
side; marginals with three cutting-points, the median the largest, and 
bidentate on the inner marginals, ^ple and rounded on the outer ones. 

Animal like S. auetmlie, but the ovotestis is pale yellow. 

Hob. Auckland, Nelson, and Wellington *, oomparativoly rare and very 
small at Banks’ Peninsula, which is the most southern locality at which I 
have found it. Chatham Islands (?). 

This species is usually easily recognized from the last by its large pro- 
jecting ribs, but sometimes the shells cannot be distinguished, and the bi- 
dentate cutting-poiuts of the teeth is the only reliable character. 8. ineuita, 
Gould, is probably the same, but 1 have not seen the figure. Beeve has 
identifled 8. zealandiea with 8. etjAto, Sowb., found in the Indian Archi- 
pelago ; perhaps he is right, but until the dentition of 8. lipho is known it 
will be better I think to keep tiie two separate. 

SoBowssu unaMioDUw. Plate XVII., figs. n. to n. 

81fh o nartnredimtetdmm,Smn», Oonobolagia looniaa, Wyhonaria, fte* 24. 

8M ovate-oblmig, depressed, rather thin, witii about twenty-ftve.dis- 
tent andnlating ribs ; iqpex posterior, uncinate, bent to the left ; exterior 
uniform reddisli-btown ; interior dark purple, lighter under the apex. 

■ Length i bcea^ *66 ; height *2. 

DmiMm, Jaw arounte, tepenng to ca<^ end; eoxhee oovered 

withminutiip^pillie. Central tooih very narrow, its length being four times 
the heeadth. Laterals about twenty, th& cutting-point bidendate and con- 
tinued down on enoh aide of the cusp ; interior margin a ls with two cutting- 
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points, the inner larger and simply ronnded at the end ; exterior margtnalB 
with three outtiug-points, the median the largest and tonnded at the 
end. 

Animal dark blue-blaok, solo of the foot yellowish. (Esophagus long, 
narrow, and expanding suddenly into the stomaoh; the intestine turns 
forward to the left and passes round the aorta as in other species of the 
genus, and its folds are much the same as in 8. zealandica. The salivary 
glands are elongated and connected together below tlie oesophagus. The 
heart is pale yellow and situated on the loft side. The penis is thick : the 
ovotestis pale yellow. The nerve-collar is asymmetrical, the pedal, and 
more especially the parieto-splanchnio ganglia being drawn over to the 
light side ; there is an auditory vesicle on each of the pedal ganglia. 

Hah. Auckland Islands. 

Beeve gives no locahty for this spooios, but it has since been identified 
as coming from Kerguelen's Land ; our species may prove to bo distinct* 

Oenus OadiniA, Orntf, 

Shill conical, with a slight internal siphonal groove in front of the right 
side of the muscular impression. Head distinct ; tentacles, expanded funnel- 
shaped ; pulmonary cavity with a gill placed obliquely across the back of 
the neck. Jaw none. Badula rather short, teeth quadrate, arranged in 
angled transverse rows. 

Oadinia nivxa. Plate XVU., figs. s. to v. 

Oadinia nivea, Hatton, Jour, de Conchyliologie, 1878, p. 86. 

Shell ovate, depressed, white, with about forty radiating ribs ; apex 
rather posterior, slightly uncinate. 

Length *76 or *8, breadth *7, height *16 to *2. 

Dentitiofif transverse rows forming an angle of about 90^, re- 

entrant anteriorly. Jaw none. Gentral tooth with the reflexed portion 
somewhat rectangular with four minute denticles on the oblique posterior 
edge. Laterals about tweniy-one, each with a long pointed ontting-pdnt 
and a small denticle on the inner side. Marginals with a long median 
cutting-point and two small denticles on each side. 

Animal probably white, but the only specimen I have had, had been for 
some time in spirit and was not in good condition. Buccal mass very large 
and oval ; (esophagus short and as broad as the stomaoh, which tnms 
sharply to the right and passes gradually into the intestine. The intestine 
passes backward, then curves to the left, then forward and to the right 
passing over the pylorio end of the stomsyob, it then makes a eomplete 
cirde forward and to the left, and then passes straight to the anus which Is 
on the right side of the head. The rqproduetive orifice is situated betwemi 
the anus and the mouthy The penis is long, narrow, and straight) lyiag 
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obliquely Heroes the body, its retractor muscle is attached to its posterior 
end and arises from the left posterior portion of the foot. The ovotestis 
and spermatheoa were not seen, but the peduncle of the latter is long and 
opens into the vagina at some distance from the reproductive orifice. The 
vas deferens loaves the oviduct about half way down, passes forward almost 
as far as the reproductive orifice and thou bends sharply backward opening 
into the posterior end of the penis. 

//e6. Dunedin and Bhag Point, on rooks and on the roots of D'UrviUma 
vtUb, 


Siphonaria auttraJU, 


Siphonaria t^alandica. 


IfiXPLANATlON OP PLATE XVU. 

Sipfwnatia Miquata, AUmontaiy system. 

„ M Reproductive system. 

tf Jaw X 6. 

„ „ Teeth x 100. 

Jaw X 18. 

Portiou of rsdolA x 11. 

Teeth x SIS. 

Alimentary system. 

H M Beproduotive lystem. 

M ,t Jaw X 20 (small speeimen). 

„ M Radula x 11. 

H H Teeth x SIS. 

Siphonaria rMnUeulum. AUmontary system. 

„ ,» Beproduotive system. 

M fi Nervous system. 

„ „ Jaw X 8. 

„ M Teeth x 815. 

AUmsntaiy system. 

Beproduotive syetem (portion only). 

Radula x 10, 

Teeth x 815. 

Ji^€reno§ to Leeterv on Bfprediielfv# 8y$Um. 
a, Pmiis.^, Aooeeeory gland.*-^, vas deferens.'-^ rstraolor of penls.-^, ovotestis. 
cvidaol.*^, sjpenaaihooa. i!ho numbers under iho teeth eignifr the number of the 
tooth from the oeniral one, whioh is marked c 
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Aax. X.’—AiOtiim to tiW Tt^podan Farnu tf Nt» Ztalmd. 

By Obabuw Obiltom. 

(JtMMl bforo tk$ Ktat$tfkteol auUtot* <f April, ISM.J 

Plate XYin. 

Wwi atagring * Urn (|aya at l%caarD during the hut OhxiatmM holidays 
1 eeaMfed to eolleet • few am»U Omataton from amongat Sie seaweed that 
ia mipeied at low tide, jnat irt the north aids of the hreakwatar. 

}0 
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Among these was one belonging to the very remarkable genus Apteudet, 
Of this gonns there are two species given in Bate*s and Westwood’s British 
Bessile-eyrd Omstaoea,” and Mr. HasweU has lately described one from 
Australia^’’' but the animal I have does not belong to either of these three 
species. 

For the sake of those who may not be able to consult Bate’s and West* 
wood’s book, I transcribe the generic characters. 

Oenus Apaeudes, Leach, 

(Bate'fl and Westwood^s British Bessilo-oyed Crastaoea/’ vol. ii., p. 144.) 

** Body elongated. Hoad and first segment of the pereion confluent. 
Upper antennee longer than the lower, with the first joint of peduncle long 
and robust, the flagellum consisting of two elongated articulated filaments. 
First pair of guathopoda chelate ; second pair having the propodos trans- 
versely dilated. Pleon terminated by a largo segment bearing two long and 
two short slender filaments.” 

Apseudee timarutna^ sp.^nov. PL XVIII. 

Front of ccphalon broad, with a slight projection in tlie centre, and pro- 
duced into a sharp point immediately in front of the eyes. Eyes small. 
Upper antennas with the basal joint of peduncle very large and strong, with 
a prominence on the inside ; second joint fully twice as long as tlie third. 
FlageUum not so long as peduncle, secondary flagellum rather more than 
half as long as the -primary. First pair of gnathopoda very large and 
strong, fixed finger with a prominence on its inner surface, and having the 
end tipped with hairs. Propodos of the second pair of gnathopoda not 
dilated. Pleon short, sixth segment not longer than the rest together. 
Terminal tail-legs with the outer branch half as long as the inner. 

Colour, light brown. 

Lengtii, about 4 of an inch. 

Hah. Timam. 

Of this species I have obtained a single specimen only, but I have 
examined it with considerable care and made as much as I could out of it, 
because it belongs to a very remarkable genus of Crustacea. Bate and 
Westwood in their book on the Britidi Sessile-eyed Crustacea say ** this is 
one of the most interesting genera of Orustaoeous animals.” This is be- 
cause it possesses both Isopodan and Amphipodan obaraoters, and also 
some that belong to the Maoroura; the union of the head with the first 
thoracic, segment into a ** oarapaoe,” and the great dhelate gnathopoda 
make the dorsal view very like that of a Idaorourous Decapod. 

The animal I have described differs from the other species of the genus 
in some points, as will be seen from the fiiUer description given farther on, 

* Prooesdinss Tiiuuasa Society ol Kew South Wslos, VcL VX,, Pert the Seecnd, p. 19S. 
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but it BO eridontly belongs to the same group, tiiat I hare thought it better 
thftt the genus should be widened than that matters riionld be oomplioated 
Iqr the addition of a new genus. 

In the upper antenna (pi. XVlIl.,fig. 2) ti>e basal joint of the peduncle is 
very large, and on the inner side, at about one-third of its length from the 
base, there is a projection (p), the edge of whioh is crennlated. There is a 
somewhat similar structure in Apeeudee taJpa, but it is not so well marked. 
The two pi’ojeetious of the two antenns appear to fit with one another and 
form a grasping organ of some kind. The second joint of the peduncle is 
only one-third the length of the first and is slightly expanded distally ; it 
is followed by the third joint, half as long as the second, bearing the ttso 
flagella. It is, I believe, only in this genus of Isi^da that the upper 
antenna has two flagella, though it is common enough among the Amphi- 
poda. 

The secondary (inner) flagellum is half as long as the primary one, and 
consists of about ux joints, the primary flagellum having about fourteen. 
On tiie primary one several of the joints bear longish simple sette, and a 
single auditory oilium at their distal ends (fig. 2 a). 

In the eeeond antenna (pL XVlIl., fig. 8) four jomts can be distinguished 
in the peduncle, possibly there is another joined to the head. From the 
first of these joints there springs a small projection ending in a very long 
seta ; this may possibly correspond to the ** olfactory denticle ” of Bpence 
Bate, whioh is so common among the Amphipoda. The last joint of the 
peduncle is about as long as the two preceding together and is followed by 
the flagellum, whioh contains about eight joints bearing long ciliated setie. 
In other spedes of Apeeudee the inferior antenna bears a small oval squa- 
mose plate on the peduncle, something like that found in the Maoroura, 
but I have not been able to find any similar structure in my species. 

The mandible (pi. XYIII., fig. 4) is large and powerfrd, besides the teeth 
on tile fiked portion there are also some on the end of a large piece which 
prcgects flrom about the middle and appears to be movable. The appen- 
dage oonaists of two joints, though there may also be another dose down to 
the mandible itsdf. The second last joint is the longest and bears several 
short sete, the last joint narrows towards the end and bears several short 
and two or three long sets). 

As I have only had a sfog^ specimen I have not been able to make out 
all the montit^parts aatisfisotorily ; the one represented in fig. fi I believe to 
be the teeond maailla, or perhaps only part of it. It oensista of two pieces, 
one narrows towards the distal end, whioh bears a crown of strong setss ; 
the otiier springs as an appendage firom tiie base of the first, it also narrows 
towards the end, this is covered with very short hatrs and bears four very 
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long divergent aetad. This appendage to the second maxilla appears to be 
the homologiio of a similar appendage to the second maxilla of Tanafit as 
described by Fritz Muller* and figured by Dr. MacDonald, f 

The nmxiHipides (pi. XYIIIm fig. 0) are rather long : the first joint is 8hori» 
the next is much larger and longer and, I believe, bears an appendage. 
The third joint is broader than long, while the fourth is much longer than 
broad and has the inner side fringed with setft. The two terminal joints 
are seen partially in profile in fig. G, but in fig. 6 a. they are seen full on ; 
they both bear several long setce, each of which is serrated on one side only. 

The first thoracic segment is so closely joined to the head that the line 
of junction cannot bo seen ; the second thoracic segment is more closely 
united to tlie ** carapace'* thus formed than the other thoracic segments are 
to one another. 

In the other species of Apntudei the eyes are pedunculated like those of 
the Podophthalmous Crustacea, but in this species they are very small, and 
there is no sign of any peduncle. 

The fint pair of ynathopoda (pi. XYIII., fig. 7) are very large. The carpus 
and propodos are the two largest joints, the propodos being especially large; 
it is produced into a strong blunt finger, which has a rounded prominence 
at the middle of its inner side, and bears several short stiff-looking seUs at 
the end. Tlie movable finger is strong, curved, tipped with brown at the 
end, and somewhat roughened on the inside. In conj unction with the 
fixed finger it forms a very powerful chela. 

In all other species of Ap$^ude$ that I know of, the propodos of the 
ifeofid gnatkopod is transversely dilated; this is, indeed, given by Mr. Spence 
Bate as a generic character, but in my species the second gnathopod (pi. 
Xym., fig. 8) differs from the other thoracic legs only in being very slightly 
larger. The carpus is broader than the propodos ; both bear stout spines 
on tiieir inner edge, and there is one spine and two or three long hiurs at 
the base of the terminal finger. The third pair of thoracio legs differ from 
the second only in being very slightly smaller and in having a few more 
spines and hairs. The hairs are plumose. Fig. 9a shows the arrangement 
of these spines and hairs. The succeeding legs are of the smell general 
shape, but the spines gradually dissp^sar, until in the last pair (fig. 10) 
there are none at all ; the terminal finger also differs in having pro* 
fninences on its inner edge. 

The pboa is very short. I have not been able to make out the divisums 
between the segments, but it is evident that the first five segments annst bo 

* ** Fseie' end Axgiiinsatt te Osnriii,*' p. 17 . 

1 4* On the Bxlenial Axiatoitty of Teasfr e<tlstii».”*->Tmnisetiooi ol the TiIiuiimbi 
goeiety, fieeood fMm, Zodhugg, fcL I., p. 67, 91* xv., fig. vi.d. 





149 


Ohxltok. — Ow the luopodaii Patiita of New iSeaUmd, 

very abort, almobt linear transversely, and altliough the sixth is larger, it 
also is, I think, broader than long and not so long as the others together. 
In other species of Apeeudee the sixth segment of the pleon is longer than 
the preceding five together. 

The tail-piece is triangolar and is tipped with two or three short sets. 
In the terminal tail-legs the outer branch is one<half as long as the inner 
and both bear long straggling setce. 

The other appendages of the pleon appear to be about midway in structure 
between the first three pleopoda of the Amphipoda and the branchial pleopoda 
of the Isopoda. They (pi. XTIII., fig. 11) are small and each consists of a 
narrow basal-joint followed by two equal branches, the whole bearing long 
ciliated setsB. They differ from the first three pairs of pleopoda of the 
Amphipoda only in the fact that the branches are not divided into many 
joints, in foot they resemble them so much and differ so much from the 
branchial sacs of the typical Isopoda tliat I think thljy cannot be used 
as respiratory organs. The possession of the appendage to the second 
maxilla points to the fact that respiration must be carried on at the 
sides of the head, as is stated by Fritz Muller to be tlie case with 
Tanaie, 

I have taken, both on the banks of the Avon, Christchurch, and at 
Eyreton, specimens of a small terrestrial Isopod iliat 1 at first took to be 
an Otmeua. I have however found that it cannot be distinguished in any 
specific character from Philoiigria roam; I have therefore to record the 
occurrenoe of this species in New Zealand. 

I give the generic and specific descriptions. 

Genus Flhilongria^ AwaAoa. 

(Bate's and Weetwood'e ** Bidtieh Seesile-eyed CruMtacea," vol. ii . p. 454.) 

i^merio ehareuiier* — ** Ovate, subdepressed. Oephalon without frontal or 
lateral lobes. Outer antennie 0- or 10-jointed, with the second joint 
cylindrical ; terminal joints subolated. Ooxe of first and sixth rings of 
pleon obsolete. Uropoda entirely exserted ; basal portion trigonate. Outer 
ramus elongate, pointed, and exserted obliquely. Inner narrow, extending 
beyond the middle of outer, pointed.” 

Philongria roaea (loo. oit., p. 480). 

Speeyie eharmeUr^ — ** Ovate#caIurous, covered with small tubercles. Eyes 
small. Inner antennal conspicuous. Outer antennas with the flagellum 
■lender, with apparently only four artaouU, which are very difficult to detect 
except under a strong lens ; tipped with a pencil of hairs. Terminal seg- 
ment of the pleon with the extremity tninm^ straight. Oolour reddish, 
iriih whitish spots and dorsal line. 

Lengttii three-twentieths of an inch/’ 
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Hah* -Ohristobnroh and Ejreton. In damp situationB, under decaying 
leaves, etc. 

This species must, I suppose, Lave been introduced in some way from 
England, though there are difficulties in this belief, for 1 have found it 
abundantly at two places several miles apart, separated by rivers over 
which animals of this kind cannot easily cross, and, moreover, it does not 
appear to be widely distributed in England, for Bate and Westwood say 
(p. 461) : — “ We believe that tliis species has only hitherto been found in 
Mr. C. Spence Bate's courtyard and cellar, and that of the neighbooriug 
houses, at Plymouth, where it is tolerably abundant." 

I have, however, no doubt that my specimens cannot be distinguished 
specifically from PhUongria rosM^ and we must therefore await further in- 
formation before we can decide whether it has been introduced or not. 

^ EXPLANATION OP PLATE XVIIL 

Ap$eudei timaruvia. 

Fig. 1. Dorsal view x 14. 

а. Upper antenna x 84. p, the oronalated prooess on the basal joint, a, seta and 

auditory cilium from one of tlie joints of flagellnm, more highly magnified. 

8. Lower antenna x 80. 

4. Mandible x 84. 

б. Second maxilla x 40. 

6. Maxillipede x 60. a, lawt two joints seen fall face. 

7. First gnathopod x 14. part of the same showing the shape of the fingeis. 

8. Second gnathopod x 24. 

0. Third thorade leg x 19 a, end of the same x 40. 

10. Last (seyenth) thoracic leg x 19. 

11. Ploopodom X 60. 


Aet. XI. — On $ome Points of Difference between the EnglUh Crayfish (Astaous 
fluviatilis) and a New Zealand one (Paranephrops seiosus). By Obablbs 
Obilton, M.A. 

[Head h^ore the PhiUmpMeal InetiMe of Canterbury ^ 6f A •Twly, 1889.] 

Plates XIX.-XXI. 

Tbs following paper is an attempt to contrast the structure of the New 
Zealand crayfish, Paranephrops setamup without of the English one, Attacue 
fluvioHlup as it is described by Professor Huxley in his recent book ** The 
Crayfish.” ♦ 

In Miers' “ Catalogue of the Btalk- and Bessile-eyed Crustacea of New 
Zealand " three species of Paranephrops are desoribed as bdiongiiig to New 
Zealand. These arc P , planifronSp P. sstasus, and P. seoiandieus* Of these 

* latemationsl Sdsniifie Serieiu tel. txtiii. 
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I have seen P. setosus only. P. planifronn is a perfectly distinct species, 
and is found abundantly in many places in tlie North Island of Now Zea- 
land. P. Bftosuf is not known to occur in the North Islandf but it is widely 
distributed in the South Island, being found in the Kiver Avon, Christ- 
church, from which the specimens for this paper wore obtained, and also in 
the rivers near Invercargill, at the south of the island. Thus P. plan^frons 
appears to be confined to the North Island, and to bo represented in the 
South Island by P. aetosus. 

P. zeaUmdietut was described as belonging to New Zealand by White in 
1847, but it does not appear to have been since recognized. Professor 
Hutton, who at the time when ho desoribod P. aetoaua in 1873 1 had no 
opportunity of consulting White's description, toils me that ho thinks it 
very probable that P. xealandieua is notliing more than a young specimen of 
P. aatoaua» From the comparison of the two descriptions in Miers* Cata- 
logue, and from the figure in the Zoology of the Voyage of tlie Erebus 
and Terror, this appears very likely to be the case, and it also agrees well 
with the small size of P. xealandieua (8 inches) as compared with that of 
P. aetoam (5f inches). 

With regard to P. zealandinia^ Mr. Miers says This species is cer- 
tainly distinct from P. aetoaua^ Hutton. In l\ zealandicua, of which the 
type specimens are in the British Museum Collections, the hands are 
clothed externally with tufts of hair arranged in longitudinal series, and 
are armed with spines only upon the superior margins, and the sides of the 
carapace are smooth. In P. aefoaua there are spines arranged seriately 
upon the external surface as well as the upper margin of the hand, and the 
branchial and hepatic regions of the carapace are armed with numerous 
iuequal conical spines." The first point will certainly not serve to distin- 
guish the two species, for there are tufts of hair on the hand of P. sseottis, 
there having been a slight mistake in Professor Hntton's description (see 
below). With regard to the other points they are certainly subject to some 
variation in P. aatoaua, and it is quite possible that the spines on the hands 
and on the sides of the carapace may be developed only in the older speci- 
mens, but 1 have not been able to examine a sufficiently large number of 
specimens to give a deoudvo answer on this point. However, there are 
certainly only the two species, P. planifrona and P. ssfosiw, known to New 
Zealand collectors, and this leads one to think either that P. zealandicua is 
not a distinot species or that the locality given is wrong, and that it belongs 
to F^i, where a species of Parmaphropa is fonnd.S 

* tree. Zool. Soe , p. 138. 

t Ana. it Mag. Kat. Hist, ser. 4, xil., p. 403. 

\ Aim. A MSg. Xal4 fiisi, iw. 4, wd. xriii., 1876, ^ 413. 

i HnxliSf, The Cfayfish,*' p. 806. 
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The most impoiiant result arising from the examination of 
$€toBui is that its affinity to Palinunu now seems to be placed beyond doubt. 
Purafuphrt>ps and the Parastacida generally resemble the PdUmtridm in 
that they have no appendages upon the first abdominal segment ; in this 
they differ from the crayfishes of the Northern Hemisphere, and from 
Homarus and Nephropn, The PaHnurida and the Parautaevdm also agree in 
having hooked setao,''' while in the Potamobiidrt and in the lobsters the 
setie are not hooked. Moreover the branchial formula of PaHnuruM and 
and Paranephrops are almost identical. Taking the presence or absence of 
the first abdominal appendages as the basis of his classification, Professor 
Huxley placed the PalinurUUf and the Parastaeida together as the Attyla, 
while the Potamobiida, Honiarida^ etc., together form the Stylophura* This 
classification is confirmed hf the structure of the male reproductive organs 
in Paranephrops seUmu, for these agree in every essential particular witli 
those of Palinurus tmlyaiis as described by Brocchi.t In both the testes 
consist of two long tubes united towards their anterior ends by a commis- 
sure ; both have long convoluted vasa defbrentia ; and in both the extremi- 
ties are greatly expanded. This would appear to be the oldest and most 
generalized form of the male reproductive organs of crayfishes, New Zea- 
land having preserved the old form in this as in many other cases. In 
Astanis Jtnviatilis the testes are very different in shape ; tliey are trilobed, 
two lobes being directed anteriorly, and one posteriorly : thus the two pos- 
teiior portions, which in Paranephrops and Palimirus are quite 4i)rtmct, 
appear in Astacus ftuHatilis to have coalesced into a single mass. The vasa 
defereutia of Astacus are much convoluted, but their extremities are not 
expanded or at least only slightly so. Professor Huxley gives them without 
any expansion, j but in Milne-£dw'ards* figure they are slightly expanded. $ 
The male reproductive organs of Uomarm vulgaris appear to be mtermediato 
between those of Paranephrops sHosus and of Aeiacus JiuviabiiiSf for in them 
the two posterior portions are close together and apparently confluent, 
though not BO perfectly ooalesocnt as in Astacus ; the vasa defexentii^ arc 
curiously enough not convoluted, though their extremitieB are considerably 
expanded. II 

In accounting for the origin and precent distribution of the crayfishes 
Professor Huxley says : — “ Let it be supposed that, at some ibrmer period 

* Huxlsy, « On ths OlasrifioaUon imd Pfrtribatto iU Cnjfisbw.** PicoMdi^ 
of Zoo) Soe., 1878, pt. fr., p. 776. 

t Annalos dss Boienoas Natureliss, Hh, Tl., ii. 

: “ The Oimyfish,” p. 180. 

f Hi«t. Nat. dee Onut., AtUe, pi. Id. fig. 14; or the artioe CrustaeMi ** in Tcdd*$ 
Eno^olopadia of Anatomy and Phyi^gy. p. 788. 

li Milne^Edwaida* Biet. Nat. dee Crust., AUas, pL 18, fig. 16. 



Cbxlton. — On Astaoas fluvifttilis and Paranephrops setosuB. l5d 


of the earth's history, a Crustacean, similar to Paramphropi or AMtaeopHs In 
its general characters, but with the first pair of abdominal appendages fully 
formed, which we may call provisionally Protoitaow, inhabited the ocean, 
and that it had as wide a distribution as Palmion or Pmaat at the present 
day. Let us suppose, further, that the northern form of the genus tended 
towards the assumption of the Potamobiifu^ and the southern towards that 
of the Para$iaeine type. Under these oiroumstances it is easy to under- 
stand how such rivers as were, or became, accessible in both hemispheres, 
and were not already too strongly tenanted by formidable competitors, 
might be peopled respectively by Potamolnine or Para$tacine forms, which, 
acquiring their special characters in each great river-basin, would bring 
about the distribution we now witness. As time went on, the ProUistacit$ 
stock might become extinct, or might be rex^resented only by rare deep- 
water forms, as the Uofnarida are represented in the Indian Ocean only by 
N'fphropiu/*^ 

The comxiarison of the male rexiroductive organs in Palinurus^ Pam- 
nephroptt HoniaruB^ and AstacuSf appears to lend every support to this hypo- 
thesis, and 1 have only to add that the ProtaHaeu$ stock appears to have left 
PalinuruSf which has lost the chelate limbs possessed by its ancestors, as its 
marine representative in the Southern Hemisphere. 

Though Paiiinephro^fttt is thus in all probability more nearly akin to 
PalbmrvM than it is to Antacnet^ yet it is curious to notice that in general 
appearance it resembles Ana*, ns much more nearly than <it does Palinurus, 
I am not referring to the absence of chelate limbs in Palinurus, for they 
must obviously have been lost after the Parastacidm branched off, but to the 
sixe, the colour, tlie shax>e of the antenuules and antennw and their size 
relatively to that of the animal, the narrow tborado sterna, the movability 
of the last thoracic segment and the shape of the abdominal appendages. 
Some of these points, such as the size and colour, ai'e no doubt due to mere 
adaptation to surrounding ciroumstanoes, but it seems difficult to believe 
that the other resembhmoes to Astacus can be due to the same cause. 

My observations with regard to the gastrolitbs or “crab's eyes" of 
Paranephrops do not agree with those given by Professor Huxley for 
Askteus in “ tHie Crayfish, " and I therefore mention it here referring to the 
hody of the paper for the details. He states that the Gastrolitbs “ are 
found folly devdoped only in the latter part of the summer season, just 
before eodyais sets in,** and that they “ are cast off with the gastric arma- 
ture in gmteral/' I have, however, obtained specimens in September end 
OcMbir in Che Spring) with gaetfoliths preeent. Some caught in 
September had mry email gaeirdiths, but one caught in October bad them 


Pm, Zed. See., XStt, pi. iv., p. 707. 
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very krgely developed ; and I have also had two speeimena in wbiob eodysis 
had evidently taken place some little time before their capture and yet the 
gastroliths were very largely developed in both. The conclusion I have 
therefore to draw is that the development of the gastroliths in Paranephropa 
differs irom that in Aatacus. 

Paranfphropa aetoana was first described by Professor Hatton in 1878.* 

The various parts mentioned in his description will be more minutely 
described in their proper places, but there is one small point that needs 
amending. This is with regard to the hairs on the great claws. These 
are described as distant long stiff hairs, the tips of which are often split,'* 
but these are in reality small tufts of hairs each containing from six to 
twelve separate hairs. In each tuft there are two kinds of hairs, one naked 
and jointed the other plumose and without joints (see under integument). 
The hairs in each tuft become closely united together in dried or spirit 
specimens, and thus appear very like single stiff hairs, and this is no doubt 
the cause of the mistake. 

The thoracic sterna in Paranephropa aatoaua are quite narrow, and those 
corresponding to the first four pairs of ambulatory legs are firmly united 
togethor, while that of the last thoracic segment is separate, so that this 
segment is more or less movable. In this Paranephwpa resembles Aatacua 
and differs from Palinurua, 

The inferior edge of the pleura of the third abdominal somite is 
roundod ; the anterior portion is slightly moro convex than the posterior 
part and is fringed with several plumose setfe ; the posterior poi-tion is 
almost or quite naked (pi. XXI., fig, 9). 

The roatrum (pi. XIX., fig. 9) has been already well described by Professor 
Hutton. The end projects slightly upwards. On the under surface there 
are two large, median, rather blunt teeth. These teeth and likewise the 
four teeth on the two sides are subject to some variation, for in one speci- 
men there were four teeth on one side and only three on the other, and in 
another specimen there was only one tooth underneath. 

The lelaan (pi. XX., fig. 4) consists of a single piece, there being no 
transverse hinge. On each side about one-tbird of its length from the end 
there is a strong single spine. The extremity is rounded and fringed with 
plumose set®. 

— The integumeut is completely calcified throughout, except- 
ing such portions as must necessarily remain soft and flexible to allow of 
ibe movements of the various parts of the body. The telson and the 
appendages of the sixth abdominal somite are hard and not semi-membran- 
aceous as in Palmurua. The hardest parts are the anterior portion of the 

• Ana. sad Mag. m. Hist, m. 4, rii, p. 402, 
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carapace and the great claws. In botli of these, but more especially in the 
latter, the integument is very thick and hard and is beset with many strong 
sharp spines. 

By making sections of parts of the integument it was found to be much 
the same as that of Astams figured on page 191 of ** The Crayfish.** It 
showed the ejno$traeum (pi. XXI., fig. 9 a)^ the fictoetraeum (6), and the 
endoftranm (c), the last being much thicker than the other two together. 
In the inner part of the ertastracum there were numerous rectangular pro- 
jections extending from the &ndo$traeum about half-way into the eetMtraenWf 
but these were vexy irregular, no two sections being alike as far as these 
projections were concerned. 

SfUr , — There are two kinds of set» found abundantly on various parts 
of the body. The first (pi. XXI., fig. 8) consists of a central stem which 
bears numerous filaments on it, so that it is densely plumose. The stem is 
all in one piece and is not jointed. In the other kind (pi. XXI., fig. 7) the 
stem has a kind of joint about the middle. The basal half is quite naked 
but the terminal half is minutely serrate towards the end, which is usually 
slightly curved. Roth kinds are lodged in a sort of socket in the integu- 
ment at their base. 

The plumose aetff are found on almost all parts of the body, but they 
are thickest on the telsou, the abdominal appendages, the obele and the 
aniennse. The jointed sotie are found chiefly on the chehe and the an- 
tennfe. On the chel» both kinds are found together forming little clusters 
each containing about five or six plumose setcc and two or three jointed 
sets. Modified forms of these setsa are found in the respiratory organs, in 
tlie stomach, and on the antennse, and are described in their proper places. 

Appf*tdagm . — The antmuuU (pi. XIX., fig. 1) has the peduncle formed 
of three joints. The first or basal joint is somewhat longer than the other 
two together and is broader at its base than at its distal end. On the 
inner idde towards the distal end there is a single, strong, sharp spine. 
The outer edge is tiiickly beset with plumose cilia. The aperture of the 
auditory sac is on the upper side of this basal joint. The next two joints 
are slightly narrower than the first, but they are much broader in com- 
parison than the two oorresponding joints in A$tacu$, Both bear numerous 
plumose settt on either side. The third joint supports the two flagella 
which represent the exopodita and endopodite. The outer one, exopodite 
(cjr), is burger and longer than the inner one, endopodite (m). In both of 
the flagella each joint hears tome of the two kinds of setn, the plumose 
•gte being the more numerous on each joint. In addition to these most of 
flie joints of the endopodite bear a tuft of olfactoay filaments (see olfactory 
orgiM). 
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The proiopodite of the anunna (pi. XZX., fig. 2) is two^jointed. The 
basal joint is small and bears the conical opening of the green gland (jfg) 
and just aboTe it a strong spine. The other joint of the proiopodite is large 
and broad and is divided into two parts more or less movable upon one 
another. There is a strong spine on the outer side at the base of the scale 
and another on the inside ; and there are three or four other spines on the 
under surface of the proiopodite. The exopodite {ex) is represented by the 
squame or scale, which reaches beyond the basal joints of the endopodite. 
Its inner edge is curved and fringed with plumose setie. The base of the 
endopodite is composed of two joints of about equal sise, each of which 
bears seteB abundantly on the inner side. Each joint of the flagellum bears 
some of both kinds of boto. 

Mandible (pi. XIX., fig. 8). — The proiopodite appears to be esseutiaily 
the same as in Aetacue. The palp is 8-jointed but the first two joints are 
not movable upon one another and the joint between them is somewhat in- 
distiuct. The third joint is freely movable upon the second, it is slightly 
bent near its proximal end, its extremity is rounded and provided with 
many setss. 

In iiiejirat imxUla (pi. XIX., fig. 4) the endopodite {en) is better developed 
than in Aatacua ; it consists of a basal joint followed by a short indistinctly 
segmented flagellum. The basipodste {bp) is pear-shaped while the ooxo- 
podite {rxp) is comparatively small and narrow. Both have their exti*6iui- 
ties fringed with short styliform set®. 

The eecond ntaxiUa (pi. XIX., fig. 5) closely resembles that of Aetacue in 
general appearance, but the scaphognathite {eg) is small compared with the 
rest of the appendage. The endopodite (en) is small and undivided. The 
ooxopodite {exp) and basipodite {bp) are lamellar and are subdivided by 
deep fissures mto four portions which are much narrower than the cor- 
responding parts in Astacue. Their extremities are fdnged with sotes. 

In the firet maxillipede (pi. XIX., fig. 6) the coxopodite tad the 
basipodite (6/)) are broad thin plates with setose edges ; l&e basipodite 
is considerably larger than the coxopodite. The endopodite (en) is smali 
and consists of a abort basal joint and an indistinctly segmented flagellnm 
slightly longer than the basal joint. The basal joint of the exopodite {ex) 
is bng and is followed by a flagellum about as long as itself. The epipo- 
dite {ep) is a soft membranous plate rounded at the extremity and bearing 
unmerous branchial filaments. 

Second vwxUlipede (pi. XIX., fig. 7),— The exopodite (ar) is large com- 
pared with the rest of the limb ; the basal joint is long, thin and fringed 
with setas, the flagellum is very well developed, being as long as the basal 
joint. The coxopodite {exp) is large and broad and bears the podo- 
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branohia (pb) which haa no iamalla. The anterior arthrobranchia (ab) 
(attached to the membrane nniting the base of the limb to the part of the 
thorax to which it ia articnlated), alao often comes away with the limb. 
The basipodite (bp) and isohiopodite (ij>) are both short and of nearly equal 
length, the latter is broader than long. The meropodite (mp) ia the 
longeat joint in the endopodite, it is abont twice as long as broad. The 
inner edge of these three last-montioned joints is abundantly supplied with 
sets. The carpopodite (ep) is small and narrow. The protopodite (pp) is 
subtriangular, expanding towards the distal end, the dactylopodite (dp) is 
small and rounded. The last two joints are fringed with sette on both 
sides. 

Third mojeilliptde (pi. XIX., fig. 8). — ^In this appendage the exopodite 

is small compared with the rest of the limb, it reaches to nearly the 
end of the isohiopodite of the endopodite. It is composed of two parts, 
the undirided basal joint and the flagellum, the former being slightly 
the longer. The ooxopodite (exp) bears the podobranohia {pb) and also the 
corresponding anterior arthrobranchia (ah ) ; at the base of the podobran- 
ohia is a small tnft of ooxopoditic soUe (cx») [see nnder Bespiratozy 
Organs] . The basipodite (bp) is indistinctly divided firom the isohiopodite 
(ip) which is the lon^t joint of the endopodite. There are three or four 
spines on its inner e^e, and the outer edge is produced distally into a long 
sharp spine. The meropodite (mp) is little more than half as long as the 
isohiopodite, on its inner edge are three spines. The carpopodite (cp) is 
narrow at its proximal end, bat expands considerably at the distal end, the 
inner corner of which bears a sharp spine. The propodite (pp) is about as 
long as the isohiopodite, it narrows towards the distal end ; the daotylopo- 
dite (dp) is narrow, being about three times as long as broad. The inner 
edges of the basipodite uid succeeding joints are fringed with sete. 

The great dam each bear a large podobranohia and a small tuft of ooxo- 
poditio seto. The Tarious joints of tiie hmb are abundantly sniqilied with 
strong spines arranged as follows ; — ^The isohiopodite has two strong sharp 
q^es on the insido, aald two short blunt ones on iiu outside ; the mcropo- 
dite has on the inside two rows containing six and four i^ea respectively, 
and at fte distal end a single spine placed between these two rows, en the 
outside is a sow of four spinesi and there are one or two other q^es at the 
distal end j the carpopodite has three large qpines on the inside, one large 
one on the outside, and smaller ones scattered over the joint ; on the nnder 
side of the propodite ttiere ace two rows of three and four spines respeotively 
and one s]^ irregularly placed. On jhe side <m which the movable finger 
is ttuBO are fitve large qpineB in a row, and one large one more to the out- 
sida, on the otfaic ttde are two tom extending ri^t up on to the fixed 
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finger, each row containing abont twelve spines. On the outside thm is a 
central row, and also several otlier s^dues more or less irregularly placed. 
On the outer edge the dactylopodito bears two rows of spines, six in one 
and four in the other, and there are two small spines at the tip. Each 
finger ends in a strong spine pointing towards each other, and on the inside 
of the fingers are three or four rounded prominences. There are numerous 
tufts of sete^ on most of the joints, but most abundantly on the propodite. 

The four posterior pairs of ambiUaiory tegs are somewhat slender ; in all 
except the last the coxopodite bears a podobranohia and a small tuft of 
ooxopoditio Betas. 

The first pair of abdominal appendages are entirely absent both in the 
male and female. 

The second^ thirds fourth and fifth abdominal appendages are all alike, and 
are rather simpler than those of Astacus, The coxopodite (pi. XX., fig. 1 
cjBp) is very short, and is followed by the long cylindrical basipodite (bp) 
which supports the exopodite (ex) and the endopodite (m). In the male 
these are of about equal length, and are imperfectly articulated through 
their whole length, neither of them having an undivided basal joint as in 
Astaeus. Their edges are fringed with long plumose setfe. In a female 
with the eggs attached under the abdomen the appendices (pi. XX., fig. 2) 
were found to differ somewhat from those of the male. They were much 
slenderer and the exoskeleton was much softer ; the endopodite (en) was 
considerably longer than the exopodite (ex), and in both the articulations 
were very indistinct ; the setss were long and did not appear to be plumose. 
In a young female, however, in which the eggs wore still in the ovary, the 
abdominal appendages were much more like those of the male, and were 
supplied with plumose setss. 

The appendages of the sixth abdominal somite have the coxopodite (pi. 
XX., fig. 8, ewp) broad and indistinctly divided into two or three parts. The 
exopodite (ex) is in the form of a broad oval plate divided into two parts by 
a transverse hinge, the basal part ends distally in a row of short spines of 
which tiie outside one is the longest. The terminal portion is rounded and 
fringed with plumose setie. A median ridge runs from the coxopodite 
through the whole length of the exopodite. The endopodite {an) is of 
similar shape, but consists of one piece only, the median ridge ends in a 
sharp spine at some distance from the edge. 

lUspiratory organs , — ^These differ considerably from those of Astaoue, 
and closely resemble those of Astaeopsis^* The epipodite of the first maxil- 
lipede is in the foim of a broad more or less oval-shaped lamina, the end of 
which bears numerous branchial filaments similar to the filaments of the 

* **T}wGnyfitii,'’p.a64 
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true branohiflo. Hence this opipodite mnst bo looked upon as forming part 
of the respiratory organs. The next six appendages, vis., the second and 
tliird maxillipedos and the first four pairs of ambulatory legs, each bear a 
podobranchia. These are larger than any of the other branchice, but they 
have no lamina or epipodito corresponding to that of Asiaeas, and many 
though not all of the branchial filaments have hooked apices (pi. XXI. » 
fig. 5). Each of these six appendages also bears on its intorarticular mem- 
brane an arthrobranchia. These correspond to the anterior arthrobranohia 
of Huxley. They are all well developed, bat are considerably smaller than 
the podobranchifB. To all those appendages except the first, the second 
maxilla, there is also the corresponding posterior arthrobranohia. These 
are all of small sise, the largest being composed of comparatively few fila- 
ments, and they become smaller from before backwards. In fact the last 
one is almost if not quite rudimentary, though evidently subject to some 
variation, for, in one specimen, on the left side it was composed of a single 
short filament, while on the right the filament was longer and bore a short 
filament branching from it. Four plourobrauchiie are attached to the 
epimera of the four hindmost thoracic somites. They are all of moderate 
sise. 

These facts may therefore be tabulated thus : — 


Biumcbxal FouMUtiA 09 Paranepftropi ittotut. 


Somites end their 
Appendages. 

Podobranohitt. 

Arthrobranohiai. 

- - — 

Pleurdbranohii». 


Anterior 

Posterioi 

vn. 

•p.r. 

0 

0 

0 

ep.r. 

vm. 

1 

1 

0 

0 


XX. 

1 

1 

1 

0 

8 

X 

1 

1 

1 

0 

8 

XL 

X 

1 

1 

X 

4 

xn. 

1 

1 

1 

X 

4 

mr. 

1 

1 

X orr 

X 

4 or 8 -1- r 

XIV. 

0 

0 

0 

X 

X 


6 -h ip.r. 

+ 6 + 

5or4 + r 

+ 4 - 

81 + ep. r., or 

80 -f r *4* r. 


The ootojpoditio setft which are found on the eoxopoditec of the four 
paivi of ambulatory limbs, and also of t|ie third pair of maxillipedes, differ 
considerably from those of JsUwum, They are fow in number and much 
ibortar and straighter than those of The sete of which each tuft 
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is composed appear to be modifications of the naked jointed setas already 
described. There is a joint about the middle (pi. XXI* , fig. 4 a). The 
basal part is quite naked, the distal half is naked until some little distance 
past the joint, but is then thickly covered with short simple filaments. 
These filaments extend nearly to the end of the seta, which is hooked {b). 
In the concave portion of the hook there is often a slight projection (c). 

The inner surface of each branchiostegite is thickly covered with jointed 
sctie. In these the filaments on the distal half are less conspicuous than 
in the coxopoditic setas ; in this point they are intermediate between the 
coxopoditic seta) and the ordinary jointed setie found on the ohelas, etc., but 
they resemble the coxopoditic setas in having their extremities hooked. On 
tlie inferior edge of the branchiostegite there is a row of setfe hanging 
downwards. These are similar to those found on the inner surface of the 
branchiostegite except that the extremities are not hooked. 1 am quite 
ignorant of the function of all the hooked setas that I have described ; they 
appear to have something to do with the respiratory organs, as it is only 
those in immediate connection witli the respiratory organi that are hooked. 

Circulatory cystem. — ^The circulatory system, as far as could be seen 
without injection, does not appear to differ in any important particular 
from that of Asinei4s. The heart is of similar shape and lies behind the 
stomach and above the intestine and reproductive organs. The abdominal 
artery was readily soon running along the dorsal surface of the abdomen 
and giving off branches in each somite. The sternal artery was also seen 
passing vertically downwards to the ventral surface of the animal, where it 
divides into an anterior and a posterior branch. The arteries arising from 
the anterior portion of the heart are smaller and are not so readily seen. 

AUmeiitary syjitm,— The general course of the alimentary canal is, as 
might have been expected, very much like that of Aitaeuc. The (esophagus 
is large in section and expands almost immediately into the capacious 
stomach. The stomach consists of two parts, the cardiac and the pyloric, 
the former of which contains a gastric armature, which is fully as compli- 
cated as that of Astacui. It is formed on the same type, so that the same 
names can be used in describing the various parts. The anterior edge of 
tlie cardiac ossicle (pi. XX., figs, d and 6 c) is much more convex than in 
Astacus ; and the remaining part is divided into four portions, as shown in 
fig. 5. The urocardiac process (uc) is more or less oblong, not quite twice 
as long as broad, with the sides slightly concave, at the posterior end are 
two rounded prominences. The median tooth (me) is dmtise and hard ; the 
end curves forwards and is bifurcated at the summit. The uTooardiac 
process and the median tooth are united the prepyloric osside (pp) to 
the pyloric osside (p) in the same way as in Mochc, The pteroean^ 
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ossicles (pe) have much the same ahape and position as in Attaats. The 
lateral teeth (It) are large and reddish-yellow in oolour. Anteriorly the 
teeth are large and distinct and there is one large tooth placed on one side 
of the row ; posteriorly the teotli deoreasb greatly in size, but there are two 
or three rows so that they form an efficient grinding apparatus. Beneath 
the lateral teeth on each side there is a small, single, sharp tooth at the 
end of a long, thin, calcified bar. In a side view of the stomach (fig. 6) this 
tooth is seen to be also supported by a broad plate, the inner surface of 
which is thickly covered with short, stiff, plumose setfe. On the raised 
edge of this plate, projecting from either side into the interior of the 
stomach, there is a row of seta) similar to the others except in length. 
These stretch across and meet in the centre and appear to bo for the 
purpose of stoppiug the food and forcing it to pass through tlie gastric 
armature already doscribod. They (pL XXI., lig» 6) are very long and 
slender, of the same size throughout almost the whole of tlieir length, 
often slightly curved towards the end. The stem is unjointed and is 
covered with iilament<«, which are not much longer than the diameter of 
the stem itself. 

The pyloric portion of the stomach seems to be essentially the same as 
in A$tacui. The coacum (pi. XX., fig. 6 co?) appears to be variable, for 
though I have seen it quite distinctly in some specimens, I have been 
unable after careful search to find it in otliers. The oardio-pyloric valve 
(rpv) is present as in Attacm^ and the transverse section of the pyloric 
region is so very much like that of Astaeut that I have not given a figure of 
it.’*' At the opening of the pyloric sac into the intestine there are valves, 
one median, one above, and apparently only one on each side. 

From the pyloric end of the stomach the intestine passes direct to the 
anus on the ventral surface of the telsou. There is no ocsoum in oouneotioii 
with the rectum as there is in the lobster, Uomarm vulyaruA 

A^ the sides of the stomach gastroliths were found in some specimens. 
These evidently differ much in shape according to their state of develop- 
ment, and when fully developed they differ considerably from those of 
Att 0 eu 0 , The side turned towards the stomach is either flat or slightly 
conoave. The part which forms the convex side is doubled over so as to 
join with the fiat or concave side, the junction between the two forms a well- 
marked nearly daeular indentation. The flat or concave portion inside this 
ring is quite smooth. The convex side is more convex than the correspond- 
ing part in the gastroliths of Attacm, and it fflso differs in being quite 

* Set ** The Orsyfiih,** p. 58, fig. 9i. 

t Bm Ettiley sad Marlin's Ffsctlesl ISidogy,” p. ISS. 
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■mooih wbU« thftt of A»taeu$ beiog “ rough with irregular prominaoeee, is 
■ometbiDg like brainstone coral.” The gaatroliths of Parmuphnp§ are 
UBoailly pale blue in colour. 

The facts with regard to the ooeurronce of the gaatroliths in the epeci* 
mens of Pararuphropt uto$M that I have examined are as follows : — First 
specimen, male, caught October, 1880 ({.«. in the Spring), eodysis had 
taken place shortly before this animal was caught, for the shed gastrio 
armature was found in the stomach, the exoskeleton, however, was moder- 
ately hardened — the gaatroliths were very large : second specimen, male, 
caught about the middle of April, 1881, gastroliths rather small : third 
specimen, female, caught shortly afterwards, gastroliths absent: fourth 
specimen, female, caught May, 1881 ; in this specimen eedysis had taken 
place shortly before its capture, the integument was thin and scarcely 
hardened and the shed gastric armature and membrane were found in the 
stomach, gastroliths very large : fifth specimen caught later on in May, no 
gastroliths. Three other specimens were obtained in September, 1881 
(t'.<. early in Spring), of these in two the gastroliths were present though 
very small, in the thiid there were no gastroliths. It is therefore evident 
that the development of the gastroliths in Paratuphropi $ttonu must differ 
from that in Attacm fiuviatilw. 

The Uxer is large and yellow in colour, but it does not appear to differ 
essentially from that of Attacm. 

The green gland as in Aetaeue consists of two portions, first the gland 
which is green in colour and communicates with the second part, the sac, 
which has extremely delicate whitish walls and opens at the base of the 
antenna (pi. ZIX., fig. 2, gg). When examined microscopically the gland 
is seen to contain granular cells, but 1 did not make out the “ much convo- 
luted tube ” of Lozdig.* 

Nervoue eyetem end eenee organs , — The main portion of the nervous 
system, viz., the chain of ganglia on the ventral aspect of ^ body, appears 
to closely resemble that of Aetaeue. 

Ege.—Aa in Aetaeue the cornea of the eye is "divided into a great number 
of minute usually square facets, by laiut lines, which cross it from idde to 
Bide nearly at right-angles with one aaotbev.”t 1 ttave not stadied the 
internal structure of the eye. 

The auditory eaee, which are situated in the basal jointel the antennnles, 
closely resemble those of Aetaeue, and the auditory hairs from them are ex- 
ceedingly like the one figured by professor Hnxlqr.} 

* See *' The Otsyllsh.’’ p. IN. 

t The Oreyflih," p. US-O. 

t •• The Orsyftdi,*’ p. 117, fig. 97. B sad 0. 
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C^aotory otpom.— Them are borne Hi the ezopodite of the antennule. 
The Tarioue jointe in the flagellum differ in ahape from thoee of ')ittaeiu, 
for the distal end of each is oonsiderably enlarged ; this enlargement ie 
chiefly on the under eide, for, while the upper edge ie nearly straight, the 
under edge onrres so as to form a rounded protuberance towards the distal 
end (pi. XXI., fig. 1). On these protuberaucos are situated the tufts of 
olhotory seta (("), thus there is only one tuft of olfactory seta on each 
joint, while in Attacut there ore two on each joint. Each tuft arises 
from a slight cavity in the joint and consists of usually five or six olfactoiy 
seta. 

The olfactory seta are similar in shape to those of Aataeiu. Each oou- 
sists of two parts (pi. XXI., fig. 2), which at first sight appear to be divided 
by a joint, but on more careful observation it appears tiiat this is not really 
so, but tiiat the walls of the two parts arc oontmuons, and that the appear- 
auce of a joint is caused by the basal part being filled with opaque granular 
matter while the distal part is clear and transparent. This opaque gran- 
ular matter extends up the sides further tlian it does in the middle of the 
seta. 

BtprodwHve mr^ru. — ^hfale (pi. XX., fig. 7). The testes (t) consist of 
two long tubes united towards their anterior ends by a transverse portion or 
commissure. The two parts in front of tUfr commissure lie between the 
heart and the postwior portion of the stomach, and are somewhat directed 
upwards towards the dorsal surface of the body. Immediately in front of 
the eommiesuxe th^ become considerably narrower. The portions of the 
tubes behind the commissures are narrow at first but they eoon widen and 
then eoon contract again at the origin of the vasa deferentia. After this they 
again widen out and at their posterior ends are more closely approximated. 
Thus a Utile behind the commissure a considerable space is left between the 
two tubes, and in this space the heart rests. The vas deferens (vd) arises 
as a very fine tube. The first part differs from the Mmaiuder in being 
smaller and less boldly curved. The remainder is exceedingly convoluted 
and increasee only very slightly in size until it oomes to the portion which 
proceeds directly downwards to the aperture on the bases of the last pidr of 
ambulatory legs. This (a) is enormously expanded and is not quite 
cylindrical, being somewhat laterally compressed. In the figure Uie eon- 
vdatione have been sepaasted. I have not been able to observe the 
spewnatosca, but I have seen in some specimeBi the other substance 
which ErofiMSOf Huxl^ uentiotts as filling the vasa deferentia togetiier 
with the spermatozoa. As in Astaau 'It was of a viscid material aud 
gave ** the seeretion of the teetie the form and consistency of threads of 
WMmicelH.*’ 
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Female. (PI. XX., fig. 8.) {p the article on ** Orostaoea,’* in Todd*i 
Cyolopeddia of Anatomy and Physiology, M.-Edwarde says that there is a 
striking analogy between the male and the female reproductive organs in 
the Orustacea. This is certainly true as far as Paranephrop$ $eto$u§ is con* 
corned, for tlie female reproductive organs are formed on the same plan as 
the male. They differ very much in appearance, however, for the ovaries 
(oif) are much shorter and thicker than the testes. The two anterior por« 
tions are but slightly separated at their anterior ends, and they approach to 
one another and soon coalesce, so that there is no part which can properly 
be called a commissure. Behind this they are at first widely separated, so 
that a hollow is formed in which the heart rests. Posteriorly they rapidly 
become narrower and approach closer to one another, so that they lie one 
on each side of the intestine. From about the centre the two oviducts arise 
and proceed without any convolutions direct to the openings on the basal 
joints of the second pair of walking legs. 

I have not had an opportunity of observing how the young are 
attached to the mother after birth, but according to Mr. Wood-Mason^ 
they fix themselves to the swimmerets of the mother by the hooked 
ends of their hinder ambulatory legs, and not by the chelce as in 
AitaeuM fluviatilU. 


BBSOBIPTION OF PLATES XIX.~-XXI. 

PLiTl XCL 

In sU the figures, ex, eiqpodite; ea, eadopodite; exp, ooxopodite; Sp, basipodltf; 
ip, isohiopodite ; mp, meropodite ; ep, oarpopodite; pp, propodite; dp, dsotylopodiU. 

Fig. 1. Antonnnle of left side (x 2). 

2. Antenna of left side (X 2) ; gg, ppenixtg of green gUnd. 

3. Mandibles of loft side (x 2) ; p, palp, 

4. First maxilla of left side (x 2). 

5. Second maxilla of left side ( x 2) ; eg, soaphognathite. 

6. First maxiUipede of left Side (X 2) ; ep, epipodite. 

7. Second msxillipede of left side (X 2) iph, podobrandhia; sS, arthrobnmdhia. 

8. Third or external maxiUipede of kft side (x 2); eat, ooxopoditic ssta; pS, 

podobranohia ; ah, artbrobraaehia. 

9. Bostnun, side view (x 2). 

Tidia SX. 

Fig. r. Third abdominal appendages of male (X 36 ; cap, eoxopodite ; hp, bsiipodlle ; 
ex, exopodite ; en, endopodite. 

2. Third abdominal appendages of fdmale (X 2). Letters as in flgnrs 1. 

8. The sixth abdominal appendage (x 2); cap, ooxeq^odite ; ea, exopodite ; en. 
endopodite. 

Telson (x 2). 


• Ann. and Mag. Kat. Hist., 4th series, vol xfHi. (1878), p. 808, 
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Fig. 6. Vi«w of roof of oardiao portion of the stomaoh from below, the stomach being 
laid open by a longitudinal incision along the ventral wall ; cardiac ossicle ; 
jpe, pierocardiao ossicles; uc, urocardiae process; mf, median tooth; U, 
lateral teeth. 

6. Longitndinal section of stomach; eu, oesophagus; c, cardiac ossicle; jpo, ptero- 

cardiac ossiolo; tie, urocardiae process; pp, prepyloric ossicle; p, pyloric 
ossicle ; mt, median tooth ; it, lateral tooth ; epv^ cardlo-pylorio valve ; e«, 
CBCum ; hg^ hindgut. 

7. The male reproductive organs (x 2); (, testis; od, vaa deferens; a, expanded 

extremity of the vas deferens. 

8. The female reproductive organs ( x 8) ; cv, ovary ; cd, oviduct. 

PxiaTB XXI. 

Fig. 1. Portion of exopodite of antennule much enlarged, showing-Hi, plumose aeUi ; b, 
naked setn ; and c, olfactory setis. 

9. One of the olfactory sets (x about 900). 

8. Portion of a transverse section of the integument of chela ( X about 46) ; a, epios- 

tracnm ; b, ectostracnm ; c, endostraenm. 

4. One of the coxopoditio sets (x about 900); a, middle joint; b, hooked extre- 

mity ; c, another showing peculiar form of the hook. 

6. Extremity of a bnmdhial filament from a podobranchia showing the hooked 
extremity. 

6. Seta from the stomaoh ( x about 46) ; a. a portion of the same more highly mag- 

nified. 

7. Naked seta from forceps (x about 46). 

5. Plumose seta from forceps (x about 46). 

9. Third abdominal segment, side view. 


Abt. XXL — On some ftgwly-dieeovered Xew Zealand Arachnids. 

By W. OonsNBo, F.L.B. 

[Bead before the Haiwke'e Bay Philoeophicol Inetitute^ Ulb September, 1689 ] 

III bringing before you this evening ibe fow oorious and fine Arachnide, 
forming the subject of my present paper (of which 1 also exhibit specimens), 
I would first, by way of introduotion, call your attention to their systematic 
position in the great Animal Kingdom. I am the more especially inclined 
to do this for two reasons 1. Because of the youthful part of my audience ; 
and, 8. Because these animals (with many of their congeners and aUies) 
are popularly, though erroneously, ineluded under the one general term of 
Insects, These animels, however, do not belong to the class Ineecta, but to 
the eliied <me of Araehnida, which is also a large and varied one, and in- 
oiudee all Bpideire, Beotpione, Mites, etc., etc. 

My subject and specimen No. 1, will, I think, be found to belong to the 
family of Phalangidee^ or to the next one of PscudoirotptWdip,— ^r, what is 
not unlikely a link connecting both. Ae far ae I know, hitherto only one 
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of tins latjt-inouiiotied faxxiily haa been detootod in New Zoiland ; 
aud that IB a Htnall species of the genus OheltfiTf (one cdoeely allied to 0* 
cancroidea) which, I think, I first detected in the neighbourhood of the Bay 
of lalondB, in 1888-1840, and of which early mention was published in 
1848. • This animal, however, I now bring before you, making the second 
found in Now Zealand of that or some closely-allied family, is a very differ- 
ent animal from that former one ; and although naturally allied to that 
genus can scarcely belong to it as it is now constituted ; and is a very 
puzsling creature. Indeed I do not know exactly to what known genus to 
refer it, hence I have provisionally given it the rather peculiar name of 
Phalangium {Phrynui) cheliferoidea ; as, under the old Linnssan dassifioa- 
tion, this animal would be placed in his genus Phalangium ; but I have 
good reasons for doubting its being placed there now ; the more modem 
genus Phrynna (of all the genera taken out of the liinniean genus PhaUtnyium 
known to me) sooms to be pretty near to it, but of this I am not quite 
certain from lack of the necessary books of reference. 

PbALANOIUM (FhBVNUB) CHXLirSBOmXB. 

Body 8^ lines long, 2 lines broad, broad-oval, smooth, firm ; posterior 
extremity roundly-obtuse, terminating in a produced point ; anterior ex- 
tremity truncate ; caphalothoraa and ahdotnefi in one, no perceptible separa- 
tion ; ahieldf lateral and posterior margins thickened ; abdoman cylindrical, 
elevated, thick, shghtiy marked above and below with five transverse seg- 
mental markings ; colour (general) when fresh, black ; after immersion in 
spirits, dai'k brown-black. 

Eyas, 2, globular, small, prominent on an elevated cylindrical ridge on 
the top of caput, but nearer to posterior margin of shield, one on each side 
of the elevation, which is divided in the centre and muricated; clypam broad, 
studded with minute elevated black points. 

Faleaa very long, first joint 6 lines and second joint 6 lines long, stout, 
cylindrical, largely ohelatu, thicUy muricated, swollen, olavate or sub- 
pyriform for 2 lines towards top ; clam (chd») two-thirds of a fine long, 
arcuated, with a single large tooth in eo^, superior one overlapping, tips 
block; fnaaillary palpi 5-jointed 6 fines long, finely hairy throughout, 
mostly so at the upper part ; colour pure white, red-pink at the bases and 
blockish at tips, which are blunt and eooh bearing a single xninate blaek 
hook ; vrmih underneath, nearly central, prominent ; immlle eemi-oirsular ; 
Unoaf Up notched and both slightly hairy. 

Laga, B, very long, 24 inches and tqpwords, cyUndrioal, and finely filifam, 
each witii a single minute curved block hook at the tip, second pair of legs 


* ]h**l!Wiisxdan JounnacdNal^ it,p.aOQ« 
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the longMt, measoiing nearly 8 inchoi. Colour (after keeping in sprite) 
lirown, variegated vith many small white spots and rings wluoh under a 
lens present a snbtesselated appearance, those white rings are swollen and 
appear as if jointed, each bearing two (or more) minute black spines ; coxa 
large, prominent, slightly hairy, hairs patent ; trochanter very short, smooth ; 
/tmur 7 lines long, beset with short spinous hairs ; tibia (genual joint) 1 
line long, smooth ; metatanue of the second pair 6 lines long, (in the other 
three pairs this joint is only 8 lines long,) with a few short and scattered 
hairs, and four equidistant white rings; tanue 1 inch and 8 lines long, 
hairy particularly towards rip, very finely annnlated in the upper part and 
very flexible : this last joint of all the 1^ is exceedingly fine and flexible 
and curved at rip ; when the animal is taken out of spirits for examination 
it is very difficult to keep this long last joint steady. 

Stentum very small ; «tniu produced. 

Hab. In dark forests, among long mosses and Hepatice on the trunks 
of living trees 6-8 feet from the ground, “ 70-mile Bush,” between Norse- 
wood and Danneverke, 1879-1881. 

This curious and strange animal has greatly pussled mo, not knowing 
of any genus, or even family, to which it might rightly be referred. In its 
peculiar and prominent characters it seems to partake of more than one 
family of Araehnida, as they are at present constituted. In its body and 
long filiform legs it agrees with PhaUmgium, in its long chelate faloes with 
Peeudoicorpionida {Che^ftridm) ; it evidently has also some relationship to 
Thelypkonida through Phrynut, particularly in its extra long and filiform 
(antenne-like) second pair of legs ; while its large and bent maxillary palpi 
bear close analogy, if not affinity, with those organs in our endemic genera 
(of Orthoptera) Deinaerida and HemideuM. There may, however, be some 
known genus to which it can be hereafter rightly referred; at present I 
have done my best here (without modem scientific works on Aroehnida), 
and by naming it as I have done I have placed it near to its proper place in 
rim Natural System. 

Belifving this Araehvtd to be very scarce, and having but one perfset 
speoimen, Ihavenot oared to break it up so as to examine it more narrowly, 
eapedally as to Us buccal apparatus. 1 have <mly seen four speeimefis in 
tha woods, thronghont riiroe years, although fnan my first seeing one in 
UT9 (whieh I ftiiled ip eapture), I have sought most diligently for speci- 
mens. Jjt the foUowing year 1 acoidentalfy, and most unexpectedly, saw 
mw ri her k tits saam forest, and though I tried long and arduously to secure 
it wilhont smas hing , I foiled to do so ; ii spread out its long flexible legs so 
fvodigionBfy, that in the end it oaeaped among the thiok vegetation. Its 
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movemeiirai aoweyer, were not tssi ; but it wore such a strange appearance 
-*-black, with its puro white palpi, and its nplifted threatexung ohelie, that 
1, bearing in mind onr small blaohish katiptt spider, was on my guard ; 
perhaps too much so.'*' 

In that same year, however, I found, in the evening, among my thick 
long mosses in my vasoulum, one of these Ara^hnuh^ or rather the anterior 
half of one without its abdomen, etc. ; it was still living and could crawl 
slowly. Subsequently, in 1881, 1 secured another and a perfect specimen 
jfrom among the thick-growing and long Flatfiochiln BtdmmilU {and then not 
on the surface, but wiilun I) How the creature can possibly manage to crawl 
through such fine and dense vegetation is a marvel to me. It generally 
keeps its long falces upright, or inclining towards its back, and bent at a 
sharp angle, and sometimes moves them forward alternately in progression, 
much like a hand or a foot: and sometimes, like its congener CheVftr (supra), 
holding them up with distended claws in a threatening attitude. 

My second lot belong to the family AraneidiP (or True Spiders), and 
contain three fine species ; two of them are, I believe, quite new, and 
one has been already described in the Trans. N.Z. Inst., but is still little 
known. 

You will, no doubt, remember that at our ordinary tneeting held here in 
August, 1881, 1 had the pleasure of bringing before you specimens of a fine 
spider I had then recently received from one of our country members ; at 
that time I promised to lay before you a paper I containing its description, 
habits, etc., and this I now do. 

From that kind oountiy member, Mr. J. Drummond, who resides at Te 
Ongaonga, I learn (in answer to several letters) that in July, 1881 (our wet 
season and mid-winter), while engaged in making a drain in some lowJying 
swampy land, he noticed several large spiders, which were dug up from 
about twenty inches to two feet under the surface, and though amongst 
black swampy soft soil, they always came x>ut of the mud quite dry and 
clean, with their skins looking like velvet. 

* Having here alluded to the bhe of the hatlpo spider, I should also say (lest I i^onld 
be ndsunderstood) that I do not support those inoiutrons itodee reepeoting the efbote ol' 
its bite, which some ha\e rested ; (tome of those aeoounts are, I think, to be found 
recorded in the early volumes of the Treus. K.Z. Inst)* le past years I had several oaeee 
of persons bitten by the hatipo brought to my notioe, induding Europeans and Maoris : 
some of them 1 had also to attend to medieally, and so watched the oaaes ; and while the 
eifeots of the bite are generally pretty severs at firet, they are transient, being oompletdy 
over bj tbc second dsy, leaving no alter effects ; and never, 1 believe, eaueed decih, or 
anything Ifre it. 

f Bee Pioeeediiige, Trans. K.Z. Inst., vol. xiv., p. 566. 
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The spot seems to have been a remarkably soft one, of a loose spongy 
muddy nature ; for early in the following month (August) he thus writes: — 
** I found these four spiders, now sent, from one to two feet under ground ; 
but what was black swampy soil last month, is now mud since the heavy 
rains. This mud seems to boil up through cracks in the upper stratum of 
clay. I put a bar of iron down sixteen feet, and found soft mud only, and 
no bottom.** 

On the 19th of August he again writes : ** In further carrying out your 
wishes I have again been a-Bpider>hunting, and I give you the result. 1 
found a round hole f-iu. in diameter in the elevated side of the drain. In 
carefully cutting into it I first came upon thousands of ants I I never 
before found so many in one spot. This hole ran nearly horizontally, and 
was about 6 in. in depth ; it was lined throughout witli spiders* web, and 
its bottom was also covered with web ; two spiders of small size were in the 
bottom of this hole. 1 also found two wings of an insect with the spiders 
at the bottom ; these I also send you with tliem. The clay, etc., on the 
outside of the entraiice to the hole was excavated from within and thrown 
down. Another similar hole had a blue-gum leaf fastened down with web 
across its entrance, but there was nothing in it. Another hole, which ran 
8-9 inches vertically, had a big spider reposing in the bottom. I could not 
find any more large spiders, bitt there are plenty of small ones left. None 
feigned death on being captured ; on the contrary they always ran nimbly 
away, endeavouring to hide themselvos by getting nmler anything. They 
run very quickly witli their legs spread out all round. One of tlie largest 
(of those I first sent you) when dug out fell from off tlie shovel into the 
drain, and immediately dived under the liquid mud I I plunged the shovel 
in after it and brought up a shovel-fuU of mud, and the spider was among 
it, looking as clean and dry as if it had never been in it, which quite sur- 
prised me* Their eoloum, I find, are much darker after being immersed in 
the spirits ; the yellow stripes are not near so bright as when they were 
living, and their velvety appearance wholly gone,** 

Since receiving the foregoing communioations, I have had at various 
times down to the present, several letters from Mr. Drummond, but 
nothing additional of oonsequenoe hae been discovered. I much wished to 
obtain a speohnen of a male : for, although I have received several specimens, 
both large and email, they are all females ; and 1 regret to say that I have 
not yet suooeeded. This, however, is no unoommon ooourrenoe among the 
AranMa^ as it is well known that the males are everywhere fewer in num* 
ber than the females and consequently mnoh more rarely met with ; besides, 
I believe it is pretty well asoertained, that among the TerritelnruF^ or trap* 
door spiders, the mele is never found within those holes or tubes. And as 
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there are at least two distinct divisions or families of trap-door spiders 
inhabiting Enrope^ (the one with a fanng-like or cork-door lid fitted into 
its nest, and the other with a wafer or flapdoor lid to ffdl down over its 
entrance ; some of these last-mentioned having also a second door of thick 
web fitted on a kind of hinge within the tube), I greatly wished to know, if 
possible, under which division this one shonld be classed ; but down to the 
present have learned nothing more respecting the lid, or door, though Mr* 
Drummond has zealously sought after it. Moreover, there is yet another 
closely-related family (or division) of spiders, living in holes and cracks, 
which, while they also spin a web within, do not make any door to their 
nests or holes * these are called TabitdaruB. 

The Order of Araneida (or True Spiders) is an immense one; it is 
largely represented hero in New Zealand, and is daily increasing in books 
from everywhere. I have noticed in voL xxx. of the Linnasan Trans- 
actions*’ (published in 1874), that the Bev. 0. P. Cambridge has given a 
corrected and enlarged list of the number of British spiders alone, con- 
taining 78 genera and 457 species, while the number of the foreign ones is 
legion ! This extensive Order has been from time to time subdivided into 
families and genera, which have been often altered, insomuch that it re- 
quires an expert— and a highly-skilled one too — pronounce certainly on 
any species. Therefore 1 have concluded mot to attempt to fix on any 
known genus of Aran^idd as being that to which this spider (and another 1 
shall also this evening bring before you) properly belongs, for 1 have not 
that special knowledge requisite, neither have we here the modern scientiflo 
works on spiders which would assist us in our search. This, however, will 
not prove to be a very formidable hindrance to our shortly knowing some- 
thing more definite about these two spiders, for I intend sending specimens 
fay an early mail to England, to the Bev. 0. P. Cambridge (one of our 
greatest modem British araneologists) for his judgment and determination* 
This gentleman has already descriW some of our large New Zealand 
spiders in the Trans. N.Z. Inst.,’*^ and among them is also a trap-door 
i^der from Otago, sent him thence by PrcjSsasor Hatton and Hr. Gillies ; 
but that species is a difierent one from our tuto contained in this paper, 
although it may be not distantly and naturally allied to them. From the 
disposition of the eyes of these two spiders, X doubt their bdongiiig to the 
same genus as the trap-door spider from Otago described by him. 

No. 1. — , spider from Te Ongaonga. 

X>aacBiiinMiK. 

Adult /mate, length 10 lines, exdusive of litices^ 

C^haU^rM broad-oval, truncate at each end, posterior exirmitr 
mudi the broader, finely aisid velvety hairy; njffmt peart of riiield iuecotk ; 

^ *mvb,p.li7,iodvidLa.,p.aei. 
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tharado porthn rather flat ; head slightly rouuded aboTO, with a few erect 
black bristles about the eyes ; very hairy on lateral edges, and a slight line 
of hairs running down the indentation and increasing at the base ; colour^ 
rich umber-brown, with three longitudinal lines of light yellow-brown, one 
narrow down the back central, and two broader down the sides, aU with 
irregularly erenated margins ; lateral edges of shield below the line of a 
lighter brown. 

Eye$, 8 , unequal in size, in two rows (their position slightly resembling 
those of the genus PhiUulromut)^ 4 anterior in a line in front, and 4 pos- 
terior in a curved line above, with the convexity towards face, and the 
largest at the four corners. 

Lege, strong, hairy ; cohar brownish, but lighter tlian the shield, with 
scattered black bristles above running somewhat in lines, none below; 
metaiarem and iareue clothed with blackish hairs ; relative length of legs 
4 12 8, the fourth pair 18 linos long ; eternum small, almost circular or 
deltoid-cordate, a little broader in front than behind, convex, very hairy, 
colour dark brown. 

Palpi stout and strong, 4i lines long, very hairy, increasing in hairiness 
forward ; radial and digital joints densely clothed with black hairs ; falvts 
strong, prominent, black, and shining, with black and brown hairs about 
their bases ; mawiUa large, hairy. 

Ahdonun about equal length with cephalothorax, oval, slightly convex 
above, and a little higher than cephalothorax; calour brown, same as legs 
but darker, and still darker below ; very finely and densely hairy ; three 
longitudinal yollow-brown stripes (in continuation of those on cephalothorax) 
running half-way towards posterior end and vanishing, and two lines of 
distant sunken black dots, 8-4 in a line, running downwards. 

I think the old femides change their colour, losing their light yellow- 
brown stripes, and becoming nearly wholly brown. 

No. 2, , spider from Napier. 

This species 1 have found here in my garden on several occasions, and 
always in a similar situation — ^viz., in a bole in the earth below the surface. 
In bunging a large floweivpot (of hyacinths, Ac., after flowering) into the 
earth up to its rim, and leaving it thm till the following early spring, I am 
lirMgr sure of flndiug one of these spiders in a large hole or burrow under- 
ground hsr the side eA the pot. The hole is oval, and as large as a pigeon's 
Oggf about 8-4 inches under the surface, and dark, without any apparent 
outlet (though eneb may exist), and devoid of a vestige of web within and 
without. When taken out and exposed to the light this spider feigns death, 
and quietly allowa itsell to be taken up and removed. I have only found 
them and (le in the former case) have not yet met with a male. 
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Dsbo&xptxon. 

Adult /male, length 11^ lines, exclusive of faloes. 

Cephalothoraof broad oval, truncate at both ends, posterior extremi^ 
much broader ; lines long, and 4 lines wide at the widest part ; thoraeie 
portion raised, convex, bare of hairs on top ; hood slightly rounded above ; 
elypeue very truncate ; largely hairy around eyes and face ; three slight 
thoracic segmental markings running down each side ; indmiuuian sunk, 
smooth ; colour rich dark red-brown, with light-brown and greyish coarse 
hairs, and a narrow light-coloured continuous stripe along the lateral and 
posterior borders of shield, with the hairs immediately above it of a shade 
of darker brown. 

Zyee, 8, unequal in size, in two rows, (their position, etc., resembling 
those of the genus Tcgennaria,) 4 anterior, smaller and equal in size, 4 pos- 
terior, the two central ones large, but the two comer ones largest, and more 
prominent and laterally inclined. 

Palpi moderately stout, 4 lines long, hairy, with a single large black 
spine at end of the radial joint ; falcee prominent, black, shining, and (with 
nvaxilla) bearing long shaggy hairs. 

Lege medium stout, colour rich dark red-brown, hairy with black hairs, 
increasing in hairiness towards the tips, and having a few scattered Uaok 
spines, and two black hooks at the tips ; coxa very large, smooth and 
shining in the gibbous parts ; femora stout and but slightly hairy ; two 
longitudinal rows of strong black spines on tUna and metatareua below ; the 
jointe white, with small black spines ; relative length of Ic^s, 4 12 8; the 
fourth pair 14 lines long ; sternum red-brown, medium size, broad oval, 
almost flat, slightly hairy, hairs adpressed. 

Abdomen, 6 lines long, 4 lines wide, broad oval, hairy, convex above and 
higher than cephalothorax, the ground of a brownish colour, mottled or 
irrorated throughout, and very finely dotted with light yellow-brown ; two 
lines of light-brown circular spots equidistant, and five spots in eadi line, 
running down towards posterior end ; spireudes large central, close under 
base of sternum ; spinners produced, long. 

As I found it impossible to describe wholly and minutely the &loes, 
palpi, and buccal organa of these spiders, without breaking up my speci- 
mens and gumming their parts severally down, I forbore to do so, prefer- 
ring to leave those parts partly undescribed for tiie time, and so send my 
perfect and best specimens to England. 

No. 8. HAOBoraBLU Butroim, Cambridge* 

This large spider is also from my garden, and is one of those I men- 
tdoned as having been described by the Bev. 0. P* Cambridge; and I merely 
bring it before you to exhibit it, and to say a few words respecting its habits 
•ad economy ; which, I believe, were unknown to its describer.* 

^ForthefuUdMMripflon, sad a diawiug with d U m ddm s of thid tpicUr, see Tiana 
N.JS. last., vol Vi.. t>. SCO. 
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This fine spider is by no means uncommon with me; its habitat is often 
inside an unused and empty inverted earthen flower*pot ; if such has been 
standing in the garden untouched for a year or so, one is pretty certain to 
be found within it, quietly and snugly ensconced in the midst, or beneath a 
very large web, spun thickly across the pot in all directions, yet leaving a 
large and somowhat tortuous passage for the spider ; the web itself is of a 
bluish cast. In the pot are also sure to be found Uie elytra of pretty large 
Coleopterous insects, which, no doubt, enter through the hole in the in- 
verted bottom of the flower-pot. Another fine resort for these spiders is 
under the large wooden cover of my concrete underground water-tank ; this 
cover is scarcely ever removed oftener than once in two years, and there, 
beneath it, they are to be found, sometimes three or five, but always dwell- 
ing apart, in darkness, and concealed in their large orteusive bluish webs. 
This spider also feigns death on its being captured* I have only hitherto 
detected one male, which, as the Eev. 0. P. Cambridge states (and as is 
generally the case), is smaller than the female. 

In one of those specimens of this spider now exhibited (all being females) 
you will notice that it liad formerly lost a leg, which is being supplied by a 
new (and, at present, a smaller) one. Borne of the female specimens of this 
spider that I have taken, are considerably lai*ger than those described by the 
Bev. 0. P. Cambridge ; in all other respects, however, they agree with his 
scientific description. 

Adoxkduh.^ 

A few days after the reading of my paper on some New Zealand Araeh- 
nuk (the same having been noticed in one of our local papers), I received by 
train a smsdl tin box from a friend in the country, 60 miles distant south, 
** containing,*’ as be said, ** two fine living specimens of my big spider” 
{MaerotheU huUofUi)* On opening the box there was but one of them alive, 
the other not only being dead but completely dismembered I~evory leg tom 
off at the coxal joint, and the cephalotboxax separated from the abdomen. 
These two spiders were both females, and were of a very large sise ; the 
living one was the largest specimen 1 had ever seen, and was wholly 
uninjured and very lively. There was nothing put into the little tin box 
with them, neither mose nor paper. That they would fight and kill,*toooped 
up as they were in such a narrow space, was certain, but that the victor 
should proceed to such extreme lengttxs as to tear the conquered one into 
[^eoes was new, at least to me. And as this incident seemed an addition to 
our knowledge of the animal's habits and eoonomy, I have added it. 
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Amt. TTTT - ProUetivt Be$emblanee$ of tho AraaeidM in Nom Zoeiand. 

By A. T. Ubqohast. 

[Read hffore the Auokland Tmtitutet Jwie^ 18d2.] 

Although a largo amount of valuable work baa been done by naturaUate in 
New Zealand, the Araneidea^ as far aa 1 am aware, have been comparatively 
neglected ; yet it in an order that will repay careful research. The protec- 
tive resemblances are of considerable interest, and the conformity of tints, 
which exists between most forma of animal life and thoir habitations, 
obtains in the spider fauna. Although more or less conspicuous on webs, 
when resting beuentli boughs, foliage, amongst fragments of rook or loose 
earth, there is a general similarity of colouration between them and their 
surroundings, which not only affords them means of concealment, but 
assistance in entrapping their prey. A large proportion of our spiders are 
dull-coloured, many possess imitative tints. What the transforming causes 
are which produce animal colouration cannot be actually determined, as 
there are apparent difficulties, especially in some individuid cases. Owing 
to the pugnacity of the Araneidea, systematic experiments are attended 
with considerable diffionlties. 

As most spiders, when it is advantageous to them, habitually select, ae 
their resting-places, leaves, ports of leaves, patohes of bark, etc., whose 
colooring corresponds with their own, there can be no doubt that their 
protective colouring is largely influenced by the survival — ^through escaping 
the observation of their enemies<--of those spiders to whom their own par- 
ticular colouration is most attractive. They appear to possess the instinct, 
the inherited habit, of discerning resting-j^aoes that will render them the 
least oonspicuons; for often the concealment, derived from the spot selected, 
merely consists of the more or less perfect assimilation of form and colour 
between the spider and its immediate environment. Some speciee that 
may be considered nocturnal — as it would be of no advantage to them — do 
not possess this habit, but conceal themselves beneath closely-spun webs, in 
crevices, etc. ; their usually black, or dark-grey colouring rendering them 
inoonspicuouB when they sally forth at night in search of prey. 

Th^ most perfect examples of protective colouring met with in tibe 
OrbUelarim have been amongst the KpHret tihat frequent dead shrube— -ae 
might have been inferred from their greater need of concealmaut, owing to 
the abeenoe of foliage. My attention was more especially drawn to them in 
1874, when I csirefully searched through upwards of forty acres of 
(Leptoqtemum) -burnt two years previously. I found, with very fevr exeep- 
lions, that their colours corresponded with the charred shrubs; being of 
various ebades, ariiy-gxey, marked with black. Some qpideri are apaleiMfe- 



UBanuM . — On tk* Protmtive Bs$mUanee$ of ths Anui«idea. 175 


grey and blaek, and when eronching in the aaoil of a bleared brandi, it 
takes dose obeerTation to detect them, there being* in some instanoee, not 
only no perceptible difference in the abadea of oolonr, bnt owing to the 
peenliar mottling and little itregnlar limba on the abdomen, the rugoae bark 
itaelf ia cloaely imitated. 

The generality of apidera found amongat burnt manuka, befora it 
baa become bleached, have the browniab-blaok colour of their environ* 
ment, which causea them to be almoat imperceptible at a very abort 
distance. 

On green manuka a greater variety of apidera are to be seen ; the 
minority are of various shades of grey or brownish-grey, the legs marked 
with reddish-brown ; green are occasionally mot with ; brown or greenish- 
brown spiders are not uncommon; variously marked with white, buff, 
purple, yellow, or reddish tmts ; colours which are all reproduced in the 
bark, young wood, fading leaves, and lichens. I recently mot with a spider 
of special interest ; it had an unusual purple tinge, and was covered with 
soft white hairs, which made it closely resemble the silky purple shoots of 
the LepUupermmn on which 1 found it. Occasionally a spider of consider- 
able interest will be met with amongst the capsules of the Leptospennum — 
which is a favourito resort— the abdomen has a rough uneven surface ; the 
furrows formed by the peculiar arrangement of the impressed spots give it 
the appearance of being valvate; a dark grey penetrative tint appears 
beneath the outer and lighter one, which causes the abdomen to resemble 
a bloom-covered capsule. Although the spider only possesses four not very 
dearly-defined pseudo-valves, the deception is still very striking, and affords 
an intensting example how some of the wonderAil oases of protective re- 
semblanoe or mimioty may have arisen. 

On the (hrdjflme atutralu small spiders ore to be met with which not 
only assume the colour of the trunk, but, owing to their flat sometimes 
angular figures, and largely-developed tuberdes, imitate the munoate bark. 
These qnders are difflontt to detect when resting in the interstices of the 
bark. 

If quite diffarent plants ore examined— rushes, for example— tiiey will also 
he fbund to be firequented by specially-adapted forms ; the most numerous 
is a species {Tktmpkotidodi with a narrow eylindncal brownish-yellow ahdo- 
am, and long dander lege, which it extends in a manner that renders it 
heirdly perceptible. 

ICioy of our geometneal s^ers frequent the forae {Ul«t europmo), 
wham th^ moetiiy take the tints of die decaying vegetation— which, owing 
to Ihdr habit of concealing themsdves amongst the fiding leaves and 
fiowsn, mast ha adMntageons to thsm. The light browiiisb'>yeUow and 
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greenish-yellow resemble the faded loaves and puberalent sepals ; the dark 
grey — especially when covered with whitish hairs — are not unlike the pods. 
Of the few brightly-coloured spiders we possess that may be considered to 
have protective colouring, one is to bo met with amongst the leaf-spines and 
yellow blosBoms, which harmonize well with its bright dark-green body and 
yellow and white tubercles ; the latter might pass off for small flower- 
buds. Little greenish-buff or light stone-coloured spiders, with pointed 
abdomens, will sometimes bo mistaken for the buds, owing to their habit of 
crouching in the asoih of the leaf-spines. 

Hedges of kangaroo acacia {Aeacia arm at a) are inhabited by reddish- 
brown or groeuihli-brown spiders, according to the prevailing tints of the 
wood. 

This autumn I found on the fading petals of a yellow dolilia a rather 
large dark-hrown and orango-yollow spider, possessing such perfect assimi- 
lative hues, that by an untrained eye it was mistaken for a part of the 
blossom. This, however, is not an exceptional case, so accurately do the 
tmts blend, and so adapted are their attitudes to their particular haunts 
that spiders are often uudistinguishablo at a few feet distance. 

On fruit trees intorestiug forms are ocoasionally mot with, although spiders 
are comparatively scaico, except in the winter and spring mouths, when they 
are inhabited by numerous young Epeiridej*, which 01*0 worthy of attention, 
for although many of them are very minute, the faculty of discerning the 
tints that correspond with their own seems fully dovelopod. The little 
reddish spiders are, as a rule, on red-barked trees ; the browns and greys 
in branches with similar hues. They also derive protection from the special 
form and colouring of the flgui'o on the abdomen ; the dull white spot on 
some of the smaller spidors is not imlike a scale insect ; the heart-shaped 
pattorji ou the larger spiders is by no means a bad imitation of a bud 
covered with greyisli tomontum. Crouched on the diseased boughs of pear 
trees small spiders will sometimes be found possessing the colouring of tlie 
blighted bark and lichens. Amongst other naturalized plants, interestmg 
examples are to be found on the Coniferm and Eucalypti. 

The beautiful little quasi-parasitio spiders found on the webs of the largo 
Epeiridt, owing to their silvery hemispherical abdomens and habit of sus- 
pending themselves by their slender legs, may possibly derive some protec- 
tion through being mistaken for dew-drops. They fall to the ground when 
throatened. 

The majority of terrestrial spiders are earth-coloured and other dull 
tints ; many of them have one or more bands of a different shade or colour, 
which, no doubt, from^tlioir habit of hunting amongst herbage and exfoliate 
bark, yield them the same protection as similar stripes do many of the 
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higbdr forms of lifo. The ntunerons Lyeonda are mostly of sombre colours, 
well adapted to tlieir habits and haimts. Amongst the jumping spiders 
{Salticidea} the colouring ranges from earthy tints to a whitish-yellow. The 
brighter tints, if seen in captivity, would be pronounced conspicuous ; but 
in their natural haunts their straw-coloured oblong-oviform figures match 
so well the dried clumps and loaves of grass, etc., that it taxes the collector's 
eyesight to follow them as they jump and run through the low vegetation. 
One small earih-colottred species affects loose earth, where it is not easily 
observed unless carefully searched for ; another species, living apparently in 
small communities, inhabits dry banks : it is a light brown. Of one species 
( Vhommdea) that hunts amongst the leaves of low plants, the cephalothorax 
is brown, the cylindrical abdomen pea-green, resembling a bud. The Drm- 
stfht that live under decayed dWiris, water-ditches, etc., have earthy and other 
dull tints. In giving these examples of dull colouring, I do not mean to 
Assort that they are entirely due to protective influences. There is one 
point of interest in regard to protective colouring, especially dull tints, that 
IS, the comparative powers between our own vision and that of the spiders' 
enemies — especially birds — ^for many of the so-called dull tints of our 
unaided vision are by no means so under a lens of low power. 

The assimilation of hues between spiders and their environment is often 
increased by the specific pattern, formed by dashes of colour which match 
the brighter tints of the vegetation they frequent. It is not unusuiJ to find 
the tubercles apparently overgrown with minute lichens. The pattern on 
the abdomen sometimes has the form and colour of a* lichen {Parinelia) \ 
which tends to give the abdomen, when seen in a favourable position, the 
appearance of a lichen-grown knot. Very good specimens are to be found 
under tufts of Umea on old fences or trees. The most wonderful ex- 
ample of protective resemblance that I have met with, was a light-brown 
spider, — abdomen 10 mm, long, — the specific pattern, glaucous- white, 8 mm. 
long, took the perfect form of a lubulate thallus, which was only attached 
to the abdomen by its base, close to the pedicle. For nine years I have 
searched in vain for a similar specimen; no spider was ever met with 
which had the pattern detached to any extent from the integument. 

It may be of interest to mention that, when black forms distinctive 
marks on the abdomen, it always has the form of patches, bauds, or little 
irregular lines which pick out the lighter tints, causing the integument 
tj&m to resemble rugose bark, — ^it never (?) imitates foliaceous lichens ; 
such mottling is composed of lichen coloars--i.e., the prevailing tints of tlie 
foUaoeous lichens growing about the haunts of the spider. 

The special adaptation of form and colouring to the particular condi- 
tions of Ufe, is a matter of great interest ; and the more animal-colouration is 
12 
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studied, the more eyident it becomes that it is not what it was onoe thought 
to be, but that it is determined by various causes, the most potent of which 
is undoubtedly need of protection. 

It may be as well to bear in mind that, although those few notes have 
the pretentious title “in New Zealand,** they only refer to my own district. 


Abt. XrV . — Eemurka upon the Distribution within the New Zealand Zoological 
Sub-region oj the Birds of the Orders Accipitres, Passeres, Boansores, 
ColumbfB, Galliufe, Struthiones, and Qralhe. By W. T. L. Tbavebs, 
F.L.S. 

[12ea(2 before the Wellington Philoiophical Soeiety^ Oetobert 1882.] 

A VBBV cursory examination of the avi-fauna of New Zealand is sufficient to 
show that it presents some of the features especially charaoteristio of all forms 
of life in oceanic islands, namely, — that an order is often represented by one 
or two families only ; — that the number of families is large in proportion to 
the number of forma ; — and that, in the great majority of oases, the genus is 
represented by one or, at most, two species. 

This feature is naturally most observable in the cases of the land birds 
and waders, to which alone I purpose calling attention in this paper. 

In preparing the annexed tables (compiled from Dr. Bullor*8 recently- 
pubhshed handbook, with certain corrections which I have found it neces- 
sary to make) I have adopted the limits assigned by Mr. Wallace, in his 
work on the geographical distribution of animals, to what he terms the New 
Zealand zoological sub-region, but I purpose to deal very shortly with the 
case of its more remote outlying districts, inasmuch as the few birds 
common to them and to the main islands are all of sufficiently powerful 
flight to account for their occurrence at points far apart. 

Since the publication of Mr. Wallace's work, the investigations, of the 
** Challenger ” scientific expedition have shown that a very great gulf lies 
between New Zealand and Australia, a gulf so great, indeed, as to lead irre- 
sistibly to the conclusion, that whatever may have been the former exten- 
sion to the eastward of the lands of which the main islands of New Zealand 
and the Chatham and Auckland groups are the remnants, no land connec- 
tion has existed between New Zealand and the Australasian Continent 
within, at all events, the Tertiaxy period. Btrange, therefore, as it may 
appear, we can only account for the presence in New Zealand of exis tin g 
Australian birds by assuming that they must have winged their way hither 
across the intervening 1,200 miles of ocean. This feat is quite within the 
powers of flight of the majority of the birds which are common to both 
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habitats, and of such occasional visitants as Hirundo nigrican$t Euryttomiu 
pacificnsf Platelia regia, and otliers, but certainly appears to be a heavy task 
for Nyclieorax caUdonUmU and Zosterops lateralis, Mr. Wallace himself, 
however, calls attention (in the work above referred to) to the fact, that 
small and weak birds are often carried accidentally across great widths of 
ocean by violent gales, and instances the case of the large number of North 
American birds which are from time to time found on the coasts of Europe 
daring the prevalence of westerly winds. The occurrence in New Zealand, 
of forms common to it and Australia is, therefore, explicable without resort^ 
ing to any supposition of a former land connection ; and the discovery in 
New Zealand, within the few years which have elapsed since the colonization 
of the islands, of no less than eight instances of occasional visitants from 
Australia and Tasmania, gives strength to the supposition that they were 
aided in their transit by strong north-westerly winds. In this connection 
I may mention that the common sparrow has recently found its way to the 
Chatham Islands without man's intervention, no doubt assisted across the 
intervening waters by a north-west gale, and although both Mr. Wallace 
and Dr. Biillor treat Zosterops IcUeralis as a true Now Zealand form, I think 
it pretty certain tliat we owe its presence here and in the Chathams to a 
similar cause. The enormous increase in the numbers of this bird which 
has taken place both in Australia and New Zealand, is evidently duo to a 
corresponding increase in the quantity of suitable food provided by the in- 
troduction, into both countries, of various kinds of succulent fhiits, and of a 
great Tariety of foreign inseotB. The Uaorio, who now capture the JfpsUrops 
in thonsande for potting-down, and who are very shrewd and intelligent 
obeerrers, nnhesitatingly assert that it is a stranger and of oomparatiTely 
recent appearance in these islands. 

Hr. Wallace is in error, moreover, in supposing that the Zotterops found 
in the Chathams differs from the form which occurs in the nuun islands. 

Beverting now to the principal olrjects of these notes, I find from the 
Hand-book that the seven orders which I am dealing with comprise (exclu- 
sive of occasional visitants frrom Australia) 19 families, 47 genera, and 68 
species, the occasional visitants from Australia and Tasmania numbering 
6 species belonging to 6 families and 7 genera. 

Of tile 47 genera, 26 have only one qpecies each, 10 have two species, 7 
have three species, 8 have four species, and 2 have five species. 

Of the 88 species (excluding, as above-mentioned, the occasional visi- 
tants) 68 are peculiar to the main islands the Chathams and the Anck- 
lands together, 18 are common and peculiar to both the main islands, 8 are 
eommon and peculiar to the main islands and the Chathams, 8 are com- 
mon and peculiar to the main islands and the Auoklands, 22 are common 
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to the main islands and habitats outside of them and of the Ohatham and 
Auckland Islands, 9 are peculiar to the North Island, 16 to the South 
Island, 6 to the Chathams, 2 to the Auoklands, 1 is common and peculiar 
to the North Island and the Chathama, 2 are common and peculiar to the 
South Island and the Ohathams, and 1 is common and peculiar to the 
main islands and the Chatham and Auckland Islands. In making this 
analysis I have assumed that Dr. Buller has seen good reasons for reaffirm- 
ing ritttijcercm alpinuB as a species, notwitlxstanding the remarks on the 
subject in his larger work, and that there is also good ground for including 
tho bird called called Platyvercns rowlepi as a species ; it seems, too, that 
Dr. BuUer does not accept Finsoh’s views in relation to Apteryx australis and 
Apteryx manteUi, Assuming these points, and lookiug, in the first place, at 
the spocios peculiar and common to both the main islands only on the one 
band, and those peculiar to the North Island on tho other, it will be seen 
that there is only one instance in which any genus represented amongst the 
latter is represented by species amongst the former, namely, in the case of 
Apteryxt there being only one species, out of the four belonging to that 
family, which is common to both islands, namely Apteryx owmi, unless we 
accept Dr. Finsoh’s views that Apteryx mantelli is only a variety of Apteryx 
australis: and then, looking at those species which are peculiar and common 
to both the main islands only on the one hand, and those peculiar to the 
South Island on the other, it will be seen that there are four instances in 
which a genus represented amongst tho latter is represented by species 
amongst the former, namely, in the oases of Zenieus^ Sphenxaeus^ Nestor, 
and Apteryx, 

Of the spocios peculiar to the North Island there are seven, namely 
Orthonyx albioUla, Petroica toitoi, Petroica lonyipes, Turnagra heotori, 
Glaucopis xvilsoni. Apteryx mantelli and Ocydromus earli, which have 
representative species in the South Island, namely, Orthonyx ochroeephala, 
Petroica albifrons, Turnagra crassirostris, Olaucopis cinsrea, Apteryx australis. 
Apteryx haaatii, and Ocydromus australis, fusous and braehypterus, whilst 
the remaining two of those which are peculiar to the North Island, namely 
Pogonornis cincta, and Heteralocha acutirostris, although each belongs to a 
family of which there are genera in each island, have no special representa* 
lives in the South Island. In like manner two of the species peculiar to 
the South Island, namely Certhiparus novx>xealandia and Notomis man* 
tdli, altiiongh each belongs to a family of which there are genera in both 
islands, have no special representatives in the North Island, whilst the 
genus Notornis is represented by Notornis alha in Norfolk Island, one of the 
most distant of the outlying districts assigned to the New Zealand soologioal 
sub-region. 
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I have already mentioned timt the North Island possesses nine species 
peculiar to itself, of which Orthonyx albicitla is represented in the South 
Island by Orthonyx ovhrocephnla. The latter is a very dilforent-looking 
and somewhat more robust bird than its North Island congener, but not- 
withstanding this difference in size and tho greater differences which the 
two forms prcHOiit in external characters, they both have precisely tho same 
habits and notes. The differences between the external characters of tho 
species of Petmica^ Turdlda^ Apteryqidtp^ and Ocydroonis peculiar to each 
of the main islands, though less manifcHt than in tho case of the two species 
of Orthonyx, is very well marked, but in each of these insiaucos also tho 
habits and notes of the birds are tho same. In the case of the Corvid<p, 
tho North Island species is only distinguished from tho South Island one 
by its slightly larger size and by the colour of tho wattles, but in this 
instance also the notes and habits of the birds are identical. It will have 
been observed by those w'ho have soon them in their natural state, tliat, 
witli the possible exception of PoynnornU rinctn, all the birds of flight 
peculiar to tho North Island, and with the exception of tho two species of 
Nestor^ all those peculiar to the South Island, which frequent forest habitats 
in the respectivo islands, are birds which never voluntarily rise above the 
level or move outside the limits of tho forests in which they dwell, and the 
chances are, therefore, very remote that any of them should pass, in numbers 
at all events, across tho waters dividing the twro islands. 

The samo observations may be applied to a large proportion of the 
species common and peculiar to the two islands, rondning it romarkakle 
that so many of them should have retained common characters during the 
enormous period tliat must havo elapsed since tho formation of Cook 
Straits. 

The non-occurrenoe of IJeieralocha aentiroetru in the South Island may 
excite surprise ; but it must be remembered, in the first place, that this is 
one of the birds which never voluntarily rises above the level or passes 
outside of the limits of the forest in which it lives, and in the next, that 
its range, even in the North Island, is restricted to mountain distriots so 
placed that the only winds of sufficient strength to overcome the efforts of 
stray birds to return to their own special abode, would prevent their 
crossing the dividing waters. Tlie restriction in the range of this bird 
is, however, not so surprising as that which occurs in the oases of Nestor 
ocoUUnteUie and Neetor notdbUie in the South Island, seeing that, apparently, 
the very same natural oonditions as those which characterize their respec- 
tive special habitats, extend over a large portion of both islands. We are 
but little aware of the droumstanoes which operate in causing a restriction 
in the range of any particular species, or which may lead to tho local 
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extinction of some particular form, and until we have before us well-oonsidered 
observations on both these subjects, we must remain unable to account for 
such cases as those last above referred to. 

A very remarkable instance of rapid and apparently unaccountable ex* 
tinctiou is presented to us in the North Island, in the case of AnthomU 
melanura. For years after this colony had been settled this bird was 
common all over both islands ; but it seems to have disappeared from the 
North Island, although at present it is not merely abundant but actually 
increasing in numbers on the other side of the Straits. The rat and the bee 
may each have played a part in bringing about its disappearance from the 
North Island, as both of these swarm all through the forest there, whilst in 
the South Island the rat has been nearly extirpated from the great Fagub 
forests by the woodhen (Ocydromus), and the bee is limited in its range to 
the cultivated districts. But the cause of the disappearance of this bird is 
mere matter of speculation, and I have only cited the case in or^r to show 
how little we really know of the circumstances which may govsen or limit 
the distribution of any particular species. 

1 do not know upon what authority Dr. BuUer (in his Manual) has given 
the Chatham Islands as a habitat of Siringopa habroptilua. I find no men* 
tion of this in his larger work. He probably follows Mr. Wallace in making 
the statement, but without giving the reasons assignod for it by that writer. 
Mr. Wallace says (speaking of the Chatham Islands) ** that the Natives 
— X presume the Morioris — declare that both the Stringopa and Apteryx 
once inhabited the islands, but were exterminated about the year 1885.** 
In the first place, so far as I have been able to ascertain, the Morioris had 
no knowledge whatever of either Stringopa or Apteryx. In the next place, 
the date fixed for their extirpation is smgular. It was in that year that a 
numerous war-party of the Ngatitama (one of the most savage and ruthless 
of the New Zealand tribes) chartered a whaleship to take them to the 
Ohathams, the existence of that group and its occupation by a peaceful 
and well-fed people having been reported to them by a member of their 
tribe, who was serving as a sailor in an European vessel which had then 
recently come into Wellington Harbour after visiting that group. 

The Ngatitama invaded the islands for the sole purpose of slaughter and 
cannibalism, and, in the course of a very few months, had nearly extir- 
pated '* the unfortunate Morioris, one of the leading chiefs of the invaders 
(whose taiaha^ made from the bone of a whale, is in the Wellington Museum) 
actually living for many months almost exclusively upon the flesh of young 
children. Until the statement above referred to had appeared in Mr. 
Wallace's work, my son, who was the first to collect systematically the 
fauna and flora of the Chatham Islands, and who spent upwards of a year 
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there for that purpose, and who was diligent in his enquii-ies, had never 
beard it even snggested that either Stringops or Apteryx had existed there. 
He was informed that a bird described as resembling a New Zealand Ocy- 
dromus was formerly found abimdantly on the main island of the group, 
but he beheves that the bird referred to was RaUiis dieffenbachii, of which 
Dr. Boiler tells us that the last recorded specimen was obtained by Dr. 
Dieffenbach in 1842. At all events I am not disposed to accept statements 
as to the occurrence either of Btringope or Apteryx in this habitat until 
something more satisfactory than the alleged ** declaration of the Natives 
is brought forward in support of it. 

It has been suggested that specimens of Stringops and of some South 
Island species of Apteryx may have been taken to the Ghathams by Maori 
voyagers, which I do not however believe, and therefore, vrhilst the occur- 
rence of a form of Ovydromus upon this gi*oup would not have been very 
surprising, that of Stringops and Apteryx would, if for no other reasons 
than, firstly, that no part of the islands presents physical conditions at all 
similar to those which obtain in the known habitats of those birds ; and, 
secondly, that had these birds ever existed there at all, they would certainly 
have been extirpated by the Morioris long before the latter were themselves 
practically extirpated by the Ngatitama. Assuming, however, that the 
Chatham Island habitat may be eliminated from the question, the con- 
tinued existence in both the main islands of Now Zealand of such foims as 
Stringops habroptUus and Apteryx oweni is a most noteworthy and extraor- 
dinary fact. It will bo observed that all the other birds mentioned in the 
tables, as well those common and peculiar to both the main islands as 
those common to them and to other habitats, possess powers of flight 
which prevent any suggestion of impoasibUity in accounting for their dis- 
tribution, and that in the oases in which particular species in one of the 
main islands are represented by species in tlie other, the ordinary laws of 
variation may be sufficient to account for the observed differences. But 
the persistency of such types as Stringops and Apteryx oweni stands upon a 
different basis, unless we resort to the suggestion that each of these species 
may have been introduced by Maori voyagers from the South to the North 
Island within comparatively recent times, it being noteworthy that both 
are used as call-birds and pets by the native inhabitants of the South 
Island districts in which they are found. 

Setting aside the supposed occurrence of Stringops^ Apteryx^ and Ocydro- 
mus in the Ohaihams, we have certain facts in connection with the species 
peculiar to that group, which add considerable strength to the conclusion 
derived from an examination of its flora, namely, that it was formerly 
direoily connected by land with the main islands of New Zealand. In the 
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first place, fire of the six peculiar species have representatives in both the 
main islands of New Zealand, but are themselves specifically distinct from 
any of the latter, the Anihomu and JRalluf especially presenting marked 
difierences from the New Zealand forms. Except in these more extreme 
instances, the variations in the other species are very similar in extent to 
those which are presented by their respective special representatives in the 
main islands. 

It will be observed too that, except in the case of Anthomu, all the 
above instances are those of birds of weak flight and of close habits.* The 
case of Cabalus modestua is one of peculiar preservation, analogous to that of 
Notomin in the South Island. 

The Auckland Island birds call for less remark, the only species peculiar 
to that group which has any general representative in New Zealand being 
Ralltut brachipuSf whilst the four species common to both habitats are all 
birds of strong flight. 

Of the birds common to the New Zealand zoological sub-region and 
habitats outside of it, the only instances which present any peculiarity are 
Ortygometra tabuensU and Porphyrio melanotm. The former is a peculiarly 
close bird in its habits, and seldom takes wing when pursued, but its powers 
of flight are considerable when put in use. The latter is a heavy and 
laboured flier, and although we may not marvel at its presence in both 
the main islands and even in the Ghathams, it is not easy to account for 
the persistency of a species so widely distributed end so unlikely to under- 
take a migration from one zoological district to another, more especially if 
the distance between them be great. 

I do not pretend to account for the differences observable between 
the species common and peculiar to the main islands and the allied 
species peculiar to each, or, indeed, for any other of the phenomena 
above referred to; the full materials for suoib a purpose having yet to 
be collected. 

It will be seen that many of the instances to which I have called atten- 
tion bear a strong analogy to the oases observed by the late Mr. Oharles 
Darwin in the GaUipagos Islands, and that we have in relation both to that 
and to our own group, a problem of no ordinary difficulty to solve. Its 
solution may not be beyond our reach, bnt can certainly only be arrived at 
by patient and exhaustive observations. 

The tables appended to these notee will probably be found to be usefdl 
addenda to the recently published manual. 
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Table I. 



SiiowiNa tbo Families, 

Genera, and Species of New Zealand Birds belonging 

to the Orders Acoipitrea, Fasseres, 

SoauBores, CoInmbsB, 

Gallinas, 

Stnithiones. and Gralhe : — 



Ord«r. 

Family. 

Number of 
Rpeolea 

1. Aooipitret 

. 1. Falconid» .. 

.. 1. Hioraoidea 

.. 8 


2. Strigidn 

.. 2. Athene 

.. 2 

9. pMierM 

8. Aloedinide .. 

.. B. Halcyon .. 

.. 1 


4. Maliphagidtt 

.. 4. rogonornis 

.. 1 



5. ProBthemadera 

.. 1 



6. Anthoraia 

.. 2 



7. ZoBterops 

.. 1 


5. Garthiada •• 

.. 8. ZenicuB .. 

.. 9 



9. Aoanthisitta 

.. 1 



10. OrthonjTC .. 

.. 2 


6. Lutoinidia .. 

. . 11. HphenoeacuB 

.. 8 



12. Gerygono .. 

.. 3 



18. Corthlparufl 

.. 1 



14. Petroica . , 

.. 5 



15. Anthua 

.. 1 


• 7. Turdid® 

.. IG. Tumagra .. 

.. 2 


8. Maaoioapid® 

.. 17. Rhipidnra 

.. 2 


0. Oorrid® 

. . 18. Glauoopis . . 

.. 2 


10. Storiud® 

.. 19. Aplonin 

.. 1 


♦ 

20. Creadion .. 

.. 1 



21. Heteralocha 

.. 1 

S. Soansozei 

11. Peittaoid® .. 

.. 22. Btringopa .. 

.. 1 



28. PlatyoarcuB 

.. 4 



24. Nestor 

.. 3 


12. Oaoolidic .. 

.. 25. EudynaxnU 

.. 1 



26. ChryBOooceyx 

.. 1 

4. ColombiB 

. . 13. Golambid® . . 

.. 27. Carpophaga 

.. 1 

6 . OalliiuB .. 

14. Tetraonid® 

.. 28. Ootnmix .. 

.. 1 

6. Btrathiones 

, 15. Apteryx 

. . 29. Apteryx . . 

.. 4 

7. Gimlln .. 

, . 16. Charadriad® 

.. 80. OharadriuB 

8 



81. Thinomis . . 

.. 1 



82. AnarhynchuB 

.. 1 



83. Strepsilaa 

.. 1 



84. Hnnatopua 

.. 2 


17. Ardeid® 

.. 86. Ardea 

. . b 


18. Soolopaoid® 

.. 86. LimnooincluB 

.. 1 



87. Limosa . . 

.. 1 



88. Bi®urvirostra 

.. 1 



89. Himantopua 

.. 8 



40. Trioga .. 

.. 1 



41. Gallinago . • 

.. 2 


10. Ballid® 

49. O^dromtiB 

.. 4 



48. Cabalas .. 

.. 1 



44. Ballua 

.. 8 



45. Ortygometra 

.. 9 



46. Kotomis .. 

.. 1 



47. Pofphyrio.. 

.. 1 
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Table U. 

Showing the number of apeoies as distributed in eaob of the several 
habitats given below, including occasional visitants from Australia 
and Tasmania: — 

KuMBaa ow 


No. NUbitat. Braonst. 

1. Both IiUnds only . . . • 18 

2. Both Islands and Chathams only 8 

8. Both Islands and Anoklands only 5 

4. Both Islands, Chathaxns, and Anoklands only 1 

5. Both Islands and habitats outside of them, and of the Chatham and 

Auckland Islands 82 

6. North Island only 2 

7. South Island only 18 

8. Chathams only 6 

9. Anoklands only 2 

10. North Island and Chathams only 1 

11. South Island and Chathams only 2 

Total speoies 88 


^ABLB III. 

Bbowino the uames of the species iu each of the several habitats 
mentioned in Table 11. 


1 . 

2 . 

8 . 

4. 

8 . 

6 . 

7. 

8 . 
9. 


1 . 

2 . 

8 . 

4. 


1 . 

2 . 


Both L 

Athene albifaeies. 

Zenious longipes. 

AoanthiBitta ohloris. 
Sphencsaons punetatus. 
Ceiygone flaviventxis. 

Gerygone sylvestris, 

Creadion oarunonlatns. 
Stringops habroptilus. 
Platyoerous alpinus. 

Both IslamU a 

Athene noTa-zealandifs. 
Haloyon vagans. 

Prosthemadera novw^aealandiw 
Anthus ncms-sealandhs. 


uis only* 

10. Platyoerous rowleyi. 

11. Nestor meridionalis. 

18. Cotnmiz nova-sealandia. 

18. Apteryx owenl. 

14. Charadrlns obsonros. 

15. Anaryhnohus frantalis. 

16. Hssmaiopus unieolor. 

17. Himantopus novas>sealandisi. 
16. Himant^ns albioollis. 

Chathami only. 

5. Bhipidnra flabelUfera. 

6. Oarpo|diaga nov»-8ealandi«. 

7. Thinomis nov».sealandifB. 

8. Ortygometra afflnls. 


Both Ulandi and Auektandi only, 

Hieraoidea novw-sealandia. 8. Antbomis meUnura. 

Hieraoidea ferox. 


Both lilandM, Chatham$^ and AmUandi. 
1. Platyeerens aurioips. 



Tbavxbb. — On the DiAriJbution of Sew Zealand Birds. ISi 

Both Islands and Habitats outside of them, and of the Chatham and Auckland 

Islands. 


1. Circus gouldi. 

12. Ardea sacra. 

2. ZosberopB lateralis. 

13. Ardea maoulata. 

8. Platyeerous D 0 T»-z 6 alandi». 

14. Ardea pcDoiloptila. 

4. Eudyuamis taitensis. 

15. Limnooinclaa aouminatns. 

5. Chrysoooooyx lucidus. 

10. Limosa bauori. 

6. Cbaradrios fulvus. 

17. lteour\ irostra rubricoUia. 

7. CharadriuB bioinctus 

IH. ilimantopus leuoooephaiub. 

8. Sirepsilas interpies. 

10. Tringa eanuta. 

0. Hiematopus longiristris. 

20. Ballus pbilippensis. 

10. Ardea alba. 

21. Ortygometra tabuensis. 

11. Ardea novoD-hoUandiff. 

22. Porphyrio melanotus. 

North Island only. 

1. l^ogonoruiH cinota. 

6. Glauoopis wilsoni. 

2. Orthonyx albioiUa. 

7. Heteraloeha aoutirostria. 

8. Petroiea toitoi. 

8. Apteryx mantelli. 

4. Petroioa longipes. 

9. Ooydromna earli. 

5. Tomagra hectori. 

South Island only. 

1. ZenieuB gilviventris 

9. Nestor oooidentalia. 

2. Orthonyx oohrooephala. 

10. Nestor notabilia. 

8. SphenosaouB lolvus. 

11. Apteryx australis. 

4. Oerthiparos noYfe-sealandia. 

12. Apteryx haastii 

5. Petroioa albifrons. 

18. Ooydromus australis. 

6. Tomagra orassirostria. 

14. Ocydromus fusoub. 

7. Glanoopis oinerea. 

15. Ooydromus bvaohypteroB. 

8. Aplonis xealandioos. 

16. Notomis mantelli. 

Chathams only. 

1. Anthomis melanooephala. 

4. Petroioa traYersi. 

2. Bphenosaous rufesoena. 

5. Cabalus modestus. 

8. Gerygone albofrontata. 

6. Rallus dieffenbaohii. 

Aucklands only. 

X. Gallinago aueklandiea. 

2. Ballus braohipus. 


North Island and Chathams only. 

1. OftUinago pufiUa. 

South Island and Chathams only, 

1. Pefcroiea maerooephaU. 2. Bhipidvura luliginosa. 

Ocearional trieiUmts from Australia and Tasmania, 

1. Binmdo nigrieani. 5. Kyotiooxax oaladonious. 

2. Bnryatomui paoiflous. 6. Flatalea ngia. 

8. Orauaaloa melaaopB. 7. Numenias oyanopua. 

4* Oliaiadriiii niiloapiUtta. 6. NmmmipB urc^ygialib. 
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Abt. XV . — On two fietr Isopods. By Cbablvs Chilton, M.A. 

[Head before the Philoeophieal Imtitute of Canterbury ^ ^th Aprils 1889.] 

Plate XXIIa. 

Gonna Oymodooea, Leach. 

(Generic bharaoterB gWen in Miors* Oatologne N.Z. Ornstaoea, p. 118.) 
Cytnodocea cordiforamimliHt ap. nov. PL XXIIa., fig. 1. 

Body rather oonvex, slightly more than twice aa long as broad. Head 
much broader than long, eyes rather largo. Segments of thorax smooth, 
or only minutely granular, coxae of all densely covered with rather long, 
very fine, woolly setae. First segment rather longer than the others, next 
five equal in longtli, last longer, produced backwards at its postero-inferior 
margin, posterior margin slightly convex, overlapping the abdomen. Ab- 
domen of two segments ; the first showing on each side impressed lines 
indicating that it is composed of three or perhaps of four segments, having 
an irregular row of small rounded tubercles, posterior margin straight in 
the centre, produced backwards on each side into the last segment. Last 
segment very convex, bearing on the convex part several round tubercles of 
various sizes, the largest being near the median lino and in the anterior 
part of the segment. The two lateral portions on each side of the terminid 
notch produced backwards and inwards, so as to meet in the median line, 
the central tooth small and sharply-pointed, so that what is really the ter- 
minal notch appears as a heart-shaped opening in the end of the abdomen. 
Last pair of pleopoda with the rami equal, reaching very slightly beyond 
the end of thePabdomen. Inner ramus with its inner edge entire, outer 
margin at first entire but distally curved and irregularly toothed and fringed 
with setsB. Outer ramus thickest about the middle, proximal portions of 
margin entire, distal portions dentate, more distinctly so at the extremity, 
and fringed with setce. 

Inner antenna with first joint of peduncle very stout, second also stout, 
third as long as the first but slender, being about four times as long as 
broad ; flagellum shorter than the peduncle, of about 9-10 joints, bearing 
simple auditory cilia. Outer antenna with peduncle of five joints, first 
three subequal, fourth a little longer, fifth nearly twice as long as the 
fourth, narrow at proximal end but widening distally; flagellum longer than 
peduncle, of about 15 joints, each bearing a small tuft of short setae. First 
pair of legs with basos and ischios long, the latter bearing on its outer 
distal margin four or five short stout setie, meros broader than long, 
carpus small, prqpodos ovate with setss on inner edge, some being plumose, 
daclylos large and strong, the end forming a claw distinct firom the basal 
portion. 
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Colour — dark brown, usually with a white median Rtreak on the anterior 
part of the thorax. 

Length, about i of an inch. 

llab» Lyttelton Harbour. 

This species can be readily recognized by the peculiar character of the 
terminal notch of the abdomen. This appears, liowever, to be subject to 
some variation, for in one small specimen the median tooth was represented 
only by a very small rounded projection, and in another of the ordinary size 
the two lateral portions of the abdomen did not quite moot in the median line. 

Genus Jaera, Lear/i. 

and Waatwood'a Brit. Sossile-eyed Crust , ii., p. S14 ) 

** Upper antenna vei^ short. Lower antenna more than half the length 
of the animal. Logs uniform slender. Pleon coalesced into one segment, 
furnished with two minute subtorminal uropoda. Pleopoda or branchial 
appendages covered by a large plate occupying the entire under surface of 
the pleon. Dactyla biunguiculato.** 

Jaera miva^ ‘ zeal ait due ^ sp. nov. 

Body narrow elliptical, length about two and a half times the greatest 
breadth. Head subroctangular, slightly more than twice as broad as long, 
produced into a slight median lobe between the antennao. Eyes small, 
situated near the middle of the lateral margins. Inner antenna reaching 
to the third joint of the outer antenna, no flagellum distinguishable, basal 
joint very much larger and broader than any of the others, second and fifth 
joints equal and longer than the third and fourth, which are equal to one 
another, sixth (terminal) joint small, setas few and short. Peduncle of outer 
antenna of five joints, first two equal and longer than the third, fourth and 
fifth equal and longer than any of the others, flagellum a little longer than 
the peduncle. Tjegs equal, all with propodos slender and longer than 
carpus, dactylos short ending in throe curved hooks. Segments of thorax 
with short stout set® on the lateral margins. Pleon nearly circular, lateral 
margins with short set®, slightly emorginate at the base of the last pair of 
pleopoda. These are lateral, being situated at some distance fiom one 
another ; they are short, each consisting of a short peduncle bearing two 
branches, inner one about as long as the peduncle and nearly twice as long 
as the outer branch, both tipped with short set®. 

Length, about ^ of an inch. 

Hah. Lyttelton Harbour. 

This species resembles Janira and Asellus, and differs fi*om Jaera in 
having the two terminal pleopoda separated from one anotlier and not 
olosely approximated in the centre as in tTaera ; in other respects, however, 
it agrees well with Jaera. 
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DESCRIPTION OF PLiLTB X3 UIa. 
Fig. 1. Cifmodocfa eordiforaminalis, from above X 18. 


la. 

ti 

*» 

inner antenna x SO. 

18. 


(1 

outer antonna x 30. 

Ic. 


»» 

first thorado leg x 80. 

Id. 

• 


abdomen from below x 21. 


Art. XVI. — On two Marine Mitei, By Chablsb Chilton, M.A. 

[Jtead before the Philoiophical Institute of Canterbury, April, 1882.] 

Plato XXIIb. 

Among some Crustacea collected from Lyttelton Harbour I have found two 
specimens of mites, belonging to two different species. 

According to Semper, ** sea-mites are “ by no means rare.” Gosse has 
described three English species, one belonging to the genus PachygnathuM 
(Dugds) and the other two to the genus Haheanis, specially made for 
^em. As my specimens appear to resemble these two latter sufficiently 
to be placed in the same genus, I have ventured to describe them. 

Genus HalaoaroSi Oosse, 

(Annals Magazine of Natural Histozy, ser. 2, vol. xvi., p. 27.) 

<< Body covered above with a well-defined shield, either entire or trans- 
versely Bulcated ; under surface divided across the middle ; rostrum head- 
like consisting of a bulbous tip, tapering to a point, divided longitudinally 
beneath, allowing the protrusion of a pair of slender filiform mandibles ; 
palpi terminated by a fang-like unguis ; feet cursorious, tipped with two 
&loate ungues; directed two forward and two backward, thighs remote. 
Marine." 

Hrtlacarus parviUf sp. nov, PI. XXIIb., fig. 1. 

Body oval, narrower in front than behind ; notched at the bases of the 
legs, a slight transverse depression between the bases of the third pair of 
legs, anterior margin between the bases of the first pair of legs convex. 
First two pairs of legs arising close together, third and fourth more remote 
from one another. Legs subequal, third and fourth very slightly longer 
than the first and second and with fewer sotie ; all with the first two joints 
short, third long and somewhat expanded, fourth short about as broad as 
long, fifth about as long as the third, last joint about two-thirds as long as 
the fifth, bearing two very movable curved hooks, each of which has two 
teeth at the end, the main one being larger and more curved than the 


Aniwttl J4f«» (Inter. Nat, So. Series, vol. xxxi.), p. 433. 
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accessory one ; proximal part of the concave edge of the main tooth and 
the concave edge of the secondary tooth, pectinated. The last joint of the 
leg has two or three long Betas on its outer edge and many short ones at the 
base of the two hooks ; a portion of the end appears to be hollowed out so 
as to form a resting-place for the hooks when they arc bent back upon the 
joint. A few setas are scattered over all the joints of the legs. 

Palpi of six joints ; basal one rather large, partly concealed when seen 
from above by the anterior margin of the shield of the body, second and 
third joints short, about as broad as long, fourth very long, slightly ex- 
panding distally, fifth joint small, about twice as long as broad, sixth 
slightly longer than the fifth, tapering at the end and bearing a few short 
setss. Each palp is directed inwards so that the two meet and the distal 
half of the inner margins of the fourth joints are in contact. Below can be 
seen the rostrum, which is long and slender, reaching almost to the end of 
the palpi. Anus terminal. Vulva enclosed in a circular space a little 
anterior to the anus. 

No eyes visible. Colour, light brown. 

Size of body, excluding rostrum, about ^ of an inch. 

llab. Taken between high- and low-water marks, Lyttelton Harbour. 

Ilalacarua truncipes, sp. nov. PL XXIIb., fig. 2. 

Body elliptical, deeply notched at the bases of the third and fourth pairs 
of legs, less so at the bases of the first and second pairs, a notch on each 
side just behind the second pair of legs, slightly produced in front so as to 
form a rouuded lobe between the first pair of legs. Eyes three, one median, 
very small a little behind the anterior margin of the head ; the other two 
forming a pair, one on each side just behind the second pair of legs and 
near the marginal notch already mentioned, each of the paired eyes en- 
closed within a circular mark. Body-shield with a transverse depression 
midway between the bases of the third and fourth pairs of legs. This does 
not extend right across the body, but is met on each side by a slight longi- 
tudinal depression extending anteriorly and outwards as far as the bases of 
the third pair of legs. Behind the transverse depression are two longi- 
tudinal ones extending right to the end of the body, the enclosed median 
portion is raised above the lateral parts, especially on each side next the 
depression, thus forming two slight ridges which meet behind. Anus on 
the under side of the animal a little anterior to the end of the body, vulva 
enclosed in a circular space a little anterior to the anus. 

Body divided below by a transverse depression midway between the bases 
of the third and fourth pairs of legs, tliis depression mot on ouch side by a 
longitudinal depression; these two longitudinal depressiouK extend back- 
wards and converge, meeting just behind the anus. 
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Legs equal in size and similar in form* First joint short, expanding 
distally ; second very short, as broad as long ; third long, rather slender ; 
fourth short ; fifth about as long as the third, slender ; sixth about half as 
long as the fifth, end oblique, no hooks of any kind distinguishable, only one 
or two shoiii set® at the end of the joint* All the logs almost entirely free 
from sctn>. 

Bostrum short, no palpi visible. When seen from below it appears to 
aiise out of a circular depression bordered by a stiff fringe. The rostrum 
appears to contain lancet-shaped oi^ans of some kind, but nothing more 
can be made out without dissection. Colour, brown. 

Length, about ^ of an inch. 

Jinh. Lyttelton llarbour, between tido-marks. 

EXPLANATION OP PLATE XXUb. 

Pig. 1. Ifnlaeams parvut, from above X 40. 

la, ,, „ roBtrmu from above x 120. 

lb. „ „ end of one of the legs x 944. 

9. Balaoarut truneipea, from above x 80. 

8a. „ „ rostrom from below x 79 


Aet. XVII .— of a Speciei of Ophideres, Boi$d,t now to New 
Zealand, By B. W. FeasDAY, M.E.S.L. 

[Bead before the Fhiloeophieal JruHtute of Canterbury ^ BOth NovewJber^ 1889.] 

On the Idth March last a boy brought me a moth found fluttering in the 
grass in the yard at the back of my office in Colombo Street, Ghristchurch. 
It was alive and vigorous when handed to me, but, unfortunately in a very 
dilapidated condition, the forewings almost entirely denuded of scales, and 
the exterior margin of both wings frayed and jagged. 

The moth precisely resembles — so far as the dilapidated state of the 
forewings admits of comparison — the Ophiderea arehon of Felder figured in 
Beise der Novara, Lop. 4, pi. cxiii., fig. 8. 

In all probability it has been introduced in some way, and is not an 
indigenous species. Folder's specimen appears to have been taken in Siam. 

The following is a description of the insect : — 

Female , — General colour of body and appendages ochraoeous and pale 
ferruginous grey ; eyes large and prominent ; palpi recurved, and asoend- 
uig above the hoid the length of the third joint, third joint half the length 
of the second, clavate, resembling a drumstick, the nob black tipped with 
pale ochraoeous, second joint densely clothed, the underside velntinous ; 
proboseiK robust, of moderate lengtti ; antennie simple, rather more than 
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half the length of tlio forowing ; forehead tufted ; thorax probably croBted, 
but denuded iu the specimen under deBori})tion ; abdomen not extending 
beyond the hindwings, crcbtod and villose towards the base* upper side 
luteous shading into ferruginous grey at the base ; legs rather long, anterior 
tibifp very densely clothed beneath with long ilexible hairs, the intermediate 
tibiiB with one, and the posterior with two paii'h of long spurs. 

Forewings. — Uj)per side appear to bo pale forrugiuous-grey, clouded 
with ferruginous brown and purplioli-grey markings, but are too dilapi- 
dated and denuded of scales for certain description. Under side, basal two- 
thirds luteons witli n black baud across the middle and the appearance of a 
broad dark marginal band. 

IJindwings. — Upper side luteous, brownish at the base, with a very broad 
curved and ubbroviatod discal black band or patch, concave outwardly, and 
a broad black outer border abbreviated towards the anal angle, and ending 
opposite the hind end of the discal hand. Undei side similar to the upper 
side, but rather paler. 

Length of body, 14" ;expan8e of wings, 42". 


Art. XVIII. — Deicription of a Species of Butterfly new to New Zealand and 
probably to Science, By R. W. Ferbpay, M.E.B.L. 

[Mead before the Pkiloeophieal Inelttute of Canterbury, SOth November, ISSB.] 
Family NYMPHALlDiE, Westwood, 

Geims (?) — ^helxxisi, n. sp. 

Male, — Head small ; eyes naked, large and prominent ; antennee scarcely 
more than a third of the length of the costa of the forewing ; shaft slender, 
club small, flattened, ratlier elongate, and slightly curved, but not hooked ; 
tip of the club fulvous ; palpi long obliquely ascending, a little wider apart 
at the tip than at the base, thickly clothed with long bristly haira, terminal 
joint small and pointed, the hairs on the upper and lower edges and tip 
black, on the sides (both inwardly and outwardly) white ; forelegs rudi- 
mental, rather slender, scantily clothed with long slender hairs ; hindlegs 
with a pair of small spurs at extremity of the tibia ; tard with two simple 
olaws. 

Primaries broad ; costa convex flrom the middle to the tip ; hindmargiu 
nearly straight, slightly tending to concave ; the costal and median nervures 
dilated at the base. Upper side of primaries dark-brown, a transverse 
fulvous band, extending in a slight curve from the subcostal to near the 
submodion nervure and thence bending towards and terminating about two 
18 
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lines from tho anal angle, the inner margin of this band crossing the 
median ncrvnre at the point from which the third median nervnle springs, 
and the outer margin at the point from which the second median nervnle 
springs, a transverse fulvous band beyond tho discoidal cell, and extending 
from the costa to the ana) angle, and bent outwardly at tho first median 
nervule and gradually attenuated thence to the posterior angle ; another 
and narrower fulvous band extending from tho costa midway between the 
apex and tho last described band, and joining the latter below the subapical 
ocellus round which it bends and by which it is nearly severed ; a subapical 
white-pnpilled black ocellus on a dark ground : under side of primaries 
similai' to the upper, especially the brown of the basal third and the fiilvous 
bands near tlie costa, tho inner aud middle bands being oonfliient at the 
inner margin ; Die interior band from the ocellus to the costa silvered, also 
the middle hand silvered on the oosta, and a very narrow submarginal silver 
band from the costa to near the third median nervule. 

Secondaries. — Discoidal cell closed; anal angle elongated (possi)>ly 
caudate, but the anal angle of both hindwings is too much chipped to deter- 
mine with certainty). Upper side of secondaries dark- brown ; a submar- 
ginal fulvous baud oxtending from lh“ first subcostal nervule to the third 
median nervule ; another fulvous band extending from tho middle of the 
costn, and running into tho submarginal band below a whito-pn]>iU6d black 
ocellus which nearly severs the middle band — the latter ooellus situated in 
the space between the lower discoidal and the first median nervules, and 
above it a similar but loss distinct ocellus, and above that an indication of 
another but obsolete ocellus — the three ocelli connected aud occupying the 
space between tho fulvous bands ; a similar ooellus on the anal end of the 
submarginal band between the second and third medial nervules. Under 
side of secondaries brown but paler than the upper ; the bands of the upper 
side indicated below by silver bands, but the inner completely severed from 
the outer by the lower of the three connected ooolli which ore repeated as 
on the upper side, but each surrounded by a narrow pale brown ring, and 
the iris and pupil of each fully developed ; the ocellus near tho anal angle 
repeated as on the upper side, but surrounded by a broad fulvous ring ; a 
very narrow submarginal silver band running from the anterior angle to the 
anal ocellus ; a silver stripe along three-fourths of the inner margin from 
the base ; a silver band extending from the costa near the base to near the 
anal ocellus, brood at the oosta and attenuated to a point near the ocellus ; 
and, between the latter band and the stripe on the inner margin, another 
narrow silver stripe. 

Expanse of wings, 1" 10^'. 

Bab, Paporoa Bange, near Greymoutb, 
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I have described this butterfly from a single specimen submitted to me 
by Mr. J. D. Buys for description. He infonns me tliat it was captured by 
Mr. B. Helms, of Groymonth, at an altitude of about 1,200 to 1,600 feet 
above the sea. Unfortunately the specimen is chipped and frayed at the 
anal angle of the hind wings, so that the caudate form of that angle cannot 
be exactly defined. 

The genus of the iuhcct I do not venture to determine, not having access 
to the descriptions of tlie various gcuicra of the family to which it belongs. 

There appears to be much confusion in the definition of the neuration of 
the wings r>f Lopidopterous insects — especially with reference to the notation 
of the nervules, or branches of the norvures, which are indicated by num- 
bers — in consequence of some entomologists counting in n direction from 
the costa towards the inner margin, and otliors in the opposite direction. 
I have therefore thought it desirable to state that in the above description 
1 have adopted the former noialion, tliat is counting from the costa towards 
the hind margin, a notation whicli accords witli that indicated in the dia- 
gpram of “ Terminology of the wings of PapiUonida ” given in “ Catalogue 
of Lcpidoptcrous Insects in collection of the British Museum, part 1, 
PapilionidsB, 1852.** 

I take the present opportunity ot calling attention to the very incorrect 
reprint, in Mr. J. D. Enys’ Catalogue of the Butterflies of New Zealand, 
1880, of my diagram illustrating the difference of nouratiou in the wings 
of Erebia blandina, Perraodamon plnlo^ and Krehiola bntUri. The inaccuracy 
renders the diagram worse than useless, inasmuch as the object of my dia- 
gram was to show the position of the nernires and nervulos, and in the 
diagram in Mr. Enys’ Catalogue they are wrongly placed. Great care 
should always be taken in printing diagrams of this character. 


Abt. XIX . — Description of tm new Species of Heteropterous Lepidoptera. 
By B. W. Fkbbday, M.E.B.L. 

[Read before the Philosophical Institute of Canterbury^ dOth November, 1882.] 

Fam. LEUCANID.B, Gudn«. 

Genus Leuoania, Ochs* 

lueacania purdii^ n. sp. 

Mdls . — Head and thorax dark pinkish-oohreous-yellow, darkest in front; 
abdomen paler and greyish at base. 

Primaries above dark pinkish cedar colour, a dash of ochreous-yellow 
occupying the areolet between the submedian nervure and the third median 
nervnie, the dash being very bright at the base and fading towards the pos- 
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teiipr angle ; a dash of the same colour commencing broadly in the middle 
of the discoidal cell, extending along the areolet between the first discoidal 
and lower subcostal nervnles, and narrowing towards and vanishing near 
tlie exterior margin ; a similar dash extending idong two-thirds of the 
costa fiom the base of the wing ; cilia, basal half ochreous-yellow, exterior 
whitish-oclireouH. Primaries below greyish-ochreous with a pinkish tinge, 
costal part more oohroous, exterior area more grey ; cilia as above. Beoon- 
, daries above dark fuscous, paler at the base ; cilia same as of primaries. 
Secondaries below greyish-ochreouH, the exterior third more greyish, pre- 
ceded by a darker greyisli transverse narrow band running parallel with the 
exterior margin ; discocellular spot greyish rather indistinct ; cilia as above. 

Length of body, 10'"; expanse of wings, 1" 10'", 

Hah. Near Dunedin. 

A single spccimon taken by Mr. Alex. Pnrdie, of Faii*field, near Dunedin, 
from the roots of grass in an open field. 

Leueania hlenheimomia^ n. sp. 

FeniaU. — Head, thorax, and abdomen very pale fawn nearly cream- 
colour. 

Primaries above same colour, sericeous ; a subterminal row of small 
blackish points, one on each nervule ; the inner line indicated by a small 
blackish point on each of the subcostal, median and submedian nervures ; 
all the nervures and uervules speckled with dark grey and white, especially 
near the junction of the subcostal and median nervures with their branches ; 
cilia dark-grey, outer edge paler, whitish at points of nervulea. Primaries 
below very pale whitish-brown irrorated with greyish-brown ; central area 
and cilia darker. Secondaries above grey, with paler cilia. Secondaries 
below very pale whitish-brown irrorated with pale greyish-brown ; cilia 
same colour. 

Expanse of wings, 1" 

IJah. Blenheim in the Marlborough Provincial District, and Meanee 
near Napier. 

This insect was presented to me by Mr. William Skellon, then residing 
at Meanee, but now at Timaru. He informed me that he took it at Meanee 
at sugar, that he had taken two specimens there, and two at Blenheim, 
and that the Blenheim specimens were smaller than the Meanee. At his 
suggestion I have named this species blmheimanni. 
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Art. XX. — Note on a pemlior Nearation in the Winys of some Individuals oj 
Peronodaimon pluto, a Neu^ Zealand Buiterfly, 

By E. W. Febebay, 

[Read before the Philosophical Institute of Canterbury ^ SOth November t 1862.] 

Whxn examining some specimens of 1\ pinto 1 noticed that the costal 
nervure of the primary wings of one of thorn was bent inwards and united 
to the first subcostal nervule, the united neiwure and nervule running 
thence in one vein to the anterior margin, as shown in the annexed 

diagram, fig. la. In ordinary speci- 
mens the first subcostal nervule is 
not present, and the costal nervure 
is of the ordinary form as shown in 
the annexed diagram, fig. (The 
diagram is twice the natural size of 
the wing). 

The discoveiy of this peculiarity 
led mo to examine very carefully 
all the biiecimens of i\ pluto in my 
collection, and those in the collec- 
tion of Mr. J. I). Euys. These 
collections consist of 88 specimens 
taken on a mountain near Mr. 
Enys’ station, Oustlo Hill, Porter’s 
Pass, 21 on Mount Hutt, and 1 on a mountain near Lake Guyon (Nelson 
Provincial District). Six males and one female of the Castle Hill speci- * 
mens, four males of the Mount Hutt, and the one male of Lake Guyon, 
have the united veins, and are smaller, but in other respects do not appear 
to differ from the ordinary form. In all the specimens having the united 
veins, such veins aro alike in form, position, strength, and point of junc- 
tion, and all the other veins are uniform with those of the ordinary speci- 
mens. No other in-egularity of neuratioii appears in any of the specimens, 
nor does there appear to be any other tendency to variation in the species. 

Does the nouration of the wings of Lepidoptera furnish a reliable char- 
acter for determining families and genera ? 1 will not attempt to answer 
this question, bat I submit the above facts for the oousideration of ento- 
mologists. 
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Art. XXI . — On Diseased Trout in Lake Wakatipu* By W. Aktkub, O.E. 

[Read before the Otago iMUtuie^ IBth Auguetf 1882.] 

Plate XXm. 

Po» several years back the large trout in Queenstown Bay, Lake Wakatipu, 
have been a subject of notoriety and interest to visitors and others. These 
trout, in weight from 2 lbs. up to 15 lbs. or more, and in shoals of several 
hundreds, frequent the east margin of the bay near the mouth of the Town 
iCreek, the reef at the end of the Peninsula, and the shore near the One- 
mile Greek on the west side. They appear quiet and lazy in habit, except 
when, as often occurs, they throw themselves with great vigour into tlxe air. 

It is also to be remarked that they are to bo hcou at these places both in 
summer and winter, caudal and dorsal fins on tlie surface, and an occa- 
sional one may also be obseiA’cd in the middle of the bay or at the steam- 
boat jetty. The water is very deep throughout this bay, but has a shallow 
margin a few yards in width running round parallel to the beach. The 
great body of the lake itself is abysmal, the only sounding got as yet being 
at a depth of 1 ,H0() feet. Along the east side of the Quec^ustown Bay there 
is a belt of weeds growing on the bottom on the outer edge of the ofoie&aid 
shoal-water, the bottom itself consisting of shingle, gravel, and sand. The 
water of the lake is remarkable for clearness and purity, and is snow-fed 
through the Dart, Bees, Greenstone, and such rivers, which dram the sur- 
rounding mountains of the Sontlieni Alps. Dr. Black, of our University, 
remarks, on his analysis of this water, that ho never examined any water so 
destitute of common salt— a fact of great importance as regards the health 
of trout. His analysis I may repeat is, — 

Organic Hatter In Solntlan Table Salt Degree of Hardneee. 

Wall atipn— 0*5 grains jier gallon. Boaroely a trace. 8-1 degrees, very soft. 

In summer storms are frequent on the Wakatipu, but in winter its surface 
is generally calm or nearly so. The trout S. /aria, ansoniu Gunther, were 
put into the feeders of the lake about the year 1874. 

Besides the abnormal habit of great trout herding together in shoals, 
these Wakatipu fish almost without exception have refused the baits of 
anglers who have fished for them. The exception I refer to is that of a 
beautiful but small trout of IJ lbs. weight, taken by Mr. J. P. Maitland with 
minnow, while fishing from the beach of Queenstown Bay in January, 
1880. This fish was remarkable by its bright silvery scales, the absence of 
all spots excepting on one gill-cover, and the absence of teeth on head of 
vomer. The condition generally of these trout is suggestive of good living, 
as they are fitt and sometimes very much so, and are said to possess exod- 
lent ^ble qudities. But for some years 1 have beard of the presence of 
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fungus among them, eventuating occasionally ni the deatli of viny large 
ones. It was only recently, however, that I was so fortunate as to 
see these trout and to observe this fungus on them. One morning in June 
of this year I took a walk round the shore, past the mouth of the small 
Town Greek already referred to. The water frou) this stream enters the bay 
at its north-east corner exactly, and in almost direct alignment with shoal 
water frequented by the trout, consequently tlie influence of tlio creek water 
is noticeable for thirty or forty yards along the shore. Here within a few 
yards of the mouth of the stream I saw several large trout quietly resting, 
but the great body of them was stretched along from this point for a distance 
of about a hundred and fifty yards, in three shoals or ** schools,'* containing 
more than a hundred fish each, and distant from the water*8 edge as far as 
the belt of weeds grew. In weight I estimated them from 8 lbs. up to near 
20 lbs. They all lay with their heads towards the creek mouth, except 
when one or t^o took a leisurely turn round and resumed their former 
position again, or when others evidently excited by some influence threw 
themselves wildly into the air, falling heavily, or splashed along the surface. 
They did not seem to care much for Dac presence of a human spectator, 
and in this their habits diflbr from what obtains in rivers or streams 
usually. Presently I was surprised ti» observe a trout of about 6 lbs. 
in weight, swimming witliiii a rod of me parallel to the shore. As it show^od 
no alarm 1 moved along with it, and then discovered that it was all covered 
With fungus. Concluding that it would probably soon die from its im- 
uatural movements, 1 endeavoured ^to secure it for examination, but 
although I passed the crook of my stick easily over its tail, yet it resented 
the effort I made to draw it ashore, and swam off into deep water. Aban- 
doning all hope of seeing this fish again, 1 examined as carefully as 1 could 
the other fish in the shoals, when 1 perceived easily, as the water makes the 
wliite spots very plain to the eye, that at least 25 per cent, of them had 
marks of fimgus on their bodies. On the larger trout a patch or two of 
dirty white was seen on the head generally, and a tuft hanging out of the 
side of the mouth ; while in breatliing they could not close their jaws, and 
showed very little motion in them at all. Borne of the smaller ones were 
worse, their bodies and fins being covered with spots or patches. The most 
of these trout were dark in colour, while one or two I occasionally noticed 
were light-coloured, but whether these were diseased or not 1 could not make 
out. Bo clear was the water, and so tamo and subdued were the trout, tliat 
standing as I did on the shingle, I could plainly distinguibh the sexes from 
one another in the larger individuals. J then walked along the beach to- 
wards the reef at the point of the peninsula, but saw no more trout till 1 
reached that place* There, however, I soon saw a number of tliem, from 
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10 lbs. to 20 lbs. in weight, springing out of the wator. These seemed also 
to be dark in colour as they rose to view in the air, leaping to a height of 
four or five feet. I may mention liere that the previous night on visiting 
the beach I heard many trout splashing about and out of the water, ho 
nightfall with its keener air did not put a stop to their gambols, or irrita* 
tion, whichever it might be. Betuming towards the point where I had 
seen tlis diseased six-poundcr, 1 observed one with its tail-fin out of the 
water, belly up and head on the bottom, in shallow water, drifting ashore. 

' Wading in I seized it by the tail and easily ran it out and laid it on the 
shingle. As it was nearly dead I did not kill it, and in a few minutes it 
succumbed. It was evidently the same trout that 1 had been watching 
half an hour before, as it had the identical fungus marks 1 had been oh- 
serving, and it weighed lbs. The fish was a female trout, fat, but dark 
in colour, badly spotted on dorsal and all the other fins with fungus ; the 
gills were full of it, and a tuft hung out of the right side of the mouth, 
while the back and sides had a number of distinct marks or patches, some 
appearing as if due to the mucous covering having been eaten away by the 
disease. The margin of right opcrcuia and origin of right pectoral fin were 
also eaten away. Lying on the beach near the creek mouth 1 saw the 
skeletons of two other trout which had evidently come ashore after death. 

Ex'iminniwn of the Diseased Trout, 

The same evening, twelve hours after getting this trout, Dr. Douglas, of 
the Wokatipu Hospital, and I made an examination of it. Immediately 
after death it had visibly swelled, and continued to do so till the abdomen 
became very much distended — a thing which never occurs with healthy 
trout. On opening it we found it full of ova noai'ly ripe, tlie roe-lobes 
having a hard appearance ; pyloric ca?ca fatty, but not healthy ; stomach 
quite empty, and air-bladder very much swollen with gas. The other 
viscera seemed healthy. A number of the blood-vessels lining the abdominal 
wall were full of coagulated blood, but that is not unusual. The teeth on 
body of vomer w'ore gone and the gills were of a dull purplish hue. In 
attempting to remove a patch of fungus from the gills it could not be 
separated, so firmly had the roots taken hold, and the tissues came away 
easily with it. The gills, in fact, were rotting. 

A small portion of fungus placed under the microscope showed a form 
and sti-ucture remarkably like Saprolignia /eraa (figs. 1 and 2, pi. XXIIl.), 
and, so far as I can judge, apparently the same disease ; but of that 1 can- 
not be positive. Plenty of long sacs full of spores were present, with 
innumerable free cells floating about them, and some in circular sacs 
resembling Ogofdusn (or spherical sac containing spores and supported by 
short stems), but destitute of stems. No sacs were seen in the protoplasm 
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stage or without oells, and tlie cells themsQlvos were exceedingly minute, 
just visible clearly under a two-inch objective. A subsequent examination 
made since returning to town (the fungus meanwhile having been preserved 
in glycerine and boracic acid) gave similar appearances, but no Ogonium. 
It, however, revealed the fact of the spores being contained really in an 
inner sac or tube, the space between winch and the outer covering of the 
main sac appeared to be full of a colourless fluid. Froin the appearance of 
this trout and that of others in the shoal from which it was taken, it is 
manifest that tliesc flsli are in a chronic state of disease, and that not con- 
fined to this the spawning season, for I have ascertained the presence of 
fungus at other times, us in the month of March of this year. And liere it 
may be observed in passing that fungus has boon found on trout at the 
WoUaoetown ponds in 1«70, and recently a Marlborough gentleman told 
me of his taking out of some still pools in a stream in that district 
fungussod trout years ago, wliile our native fish tlio (Malarias and silver fish 
are not always free from it. At the same time the identity of the fungus 
among all those fish lias not been determined. A consideration of the 
above facts naturally suggests two questions, first, ivhat ia the cause of, and 
second, what the cure for, the fungoid disease in the Wakatipu trout. 

The Cause of the lUsease in the Wakatipu Trout. 

In the first place, so many diflioulties surround the investigation, that 
the cause or causes of the disease cannot well be presumed to bo stated 
exliaustivoly. At the same time, so far as our knowledge of the hahiis of 
trout and of the conditions necessary to their healthy* life cimble us to 
judge, we are warranted at least in advancing an opinion. 1 assume then 
that the trout in Queenstown Bay were spawned in the Town Creek, a stream 
far too small for the subsequent accommodation of the size of fish to which 
these attain. Growing too largo for this stream they have naturally 
dropped do>^n to the lake during floods, and when tliore have so increased 
in size in the course of a few years as to become physically incapable of 
again ascending the stream at tlieir regular spawning soason. No stream 
large enough seems to he sufficiently near, and the groat depth of water 
along the shore to the west, without leading shoals, tends to confine the 
trout so to speak to one place, or at least to operate against their migration 
in that direction. In this respect the Wakatipu is totally different from the 
streams where the progenitors of our trout live in England, whore the water 
does not probably have a greater average depth than four feet. With the 
true instmota of the Salmonida, however, the trout in Queenstown Bay 
linger near tlieir parent stream, unable so to speak to convince themselves 
how it is they cannot be again admitted, and, diseased as they have become, 
presmiing an appearanoe suggestive of the lame and sick folk of old who 
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waited for the ^‘troabling of the water.** Being unable then to fulfil the 
functions of nature at the spawning soasoii, is the first contributing cause 
to the outbreak of the fungus. 

Again the chemical constituents of the water have an important bearing 
on the health of the trout. Trout under domestication when attacked by 
fungus have in almost all cases been cured by the addition of common salt 
to the water supplying the ponds or tanks containing the fish, provided the 
disease has not been permitted to go too far. As already mentioned, Dr. 
Black reports that the Wakatipu water has loss salt in solution tlmu any 
water ever examined by him. Now, as salt is an osboncial to health in 
trout, its entire abbcnce in tlie water under consideration must act pre^ 
judicially on these fibh. This is the second and only known cause tending 
to accelerate the outbreak of the disease. But there is yet another cause 
which I suspect, although not in a position to prove, namely, — the absence 
of a due proportion of oxygon among the gases held in solution by the 
water. To deteimiue this, not only is a gaseous analysis required, but it 
is also necessary to find out what that quantity of oxygen is which trout 
require. Science has yet to discover this ratio so far as 1 know, and it is 
an important element in its bearings on this question. As already stated, 
the fact of the trout seeking those places, as the mouth of the creek and the 
reef, where oxygen is likely to bo most abundant owing to the constant 
agitation of the water, shows that the instinots of these trout teach them to 
look for water where the best aeration is to be found. 

These causes, then, seem to me sufficient to prove that the disease 
among the Wakatipu trout has been consequent on functional derangement, 
and that this baa so lowered the vital force of the fish as to leave them 
powerless to resist the attacks of the fungus, a plant which the^best authori^ 
ties tell us is present in all fresh waters. 

Can the DUeaae he cured in the Wakatipu Fieh ? 

And here I confess tliat, considering the unfortunate situation of these 
trout in Queenstown Bay, no ordinary remedy could be applied efficiently. 
For although the submergence of rock salt at the places frequented by 
the fish, and the artificial increase of the water supply to the Town 
Creek, might probably lessen the extent of the evil, yet these applica- 
tions could ejffect but a partial and temporary check on the disease. 
Moreover, there would be no finality to these operations, and their 
cost would exceed the means of the local Acclimatization Society I 
fear. No doubt it would assist if the trout were netted and all affected 
fish killed and burned; but in this there might be no finality either, 
still it ought to be done. While I am bound then to admit that 1 eee 
no specifio cure of an easy and cheap nature, there is yet hope, 1 think, 
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from a most unlooked-for quarter — that is in the disease itself. For you 
may remember that I have mentioned the circumstance of finding the 
remains of only two trout on the beach, and, from anything I could learn, 
these trout, frequenting the same localities, have not as yet died in large 
numbers at a time. It is possible, Uierefore, that this fungoid disease, 
loathsome in appearance and widespread as it certainly is among the 
shoals, may either die out, or so inoculate the healthy fish, as in process 
of time to render them i^roof against severe attacks. A cori ospondent of 
“ Land and Water,’’ in the number of that journal for March 25th, 1882, 
records his having seen trout in the river Kent which had been affected by 
fungus and had recovered without any artificial treatment. Nature, then, 
may yet work out a recovery among the Wakatipu trout in her own time 
and way ; but that must bo assisted by our providing facilities for natural 
spawning in the Town Creek. 


Art. XXII. — \otes on the Xew Zealand Sprat, By W. Arthur, C.E. 

( Head before the Otago Jmtitute^ Ibth August^ 1082.] 

Plate XXXIV., fig. 1. 

This fish hub been described by Dr. Hector in the appendix to his Catalogue 
of New Zealand Fishes, and wab subsequently figured (Trans. N".Z. Inst., 
vol. V., pi. xii.) ; but, as it appears on our coasts at considerable intervals 
of time only, I deem it may be useful for reference to record its recent 
reappearance accompanied by a drawing of the form found in our waters, 
and a description sufficient to establish its identity. 

The specimen which 1 have figured, and wdll call No. 1, is a male sprat, 
taken in the sea at Oamaru in May, 1882, out of a large shoal which came 
in to the coast at that date. The body is compressed laterally, dorsal out- 
line slightly arched, abdominal deeply curved ; head ono-fiftl) total length ; 
maxillary curved, with posterior extremity rounded accurately, posterior 
half of bone free, disconnected from head and quite transparent in colour, 
does not project beyond vertical from anterior maigin of orbit; mouth 
small and round, lower jaw very prominent and projecting beyond inter- 
maxillary one-tenth of an inch when mouth open as in figure. Operculum 
nearly vertical in outline but sinuous, preoperoulum with a distinct lower 
limb, no striae. One dorsal fin, caudal forked, belly-fins very fine, origin of 
dorsal and ventral fins in same vertical line. Lateral line barely visible, 
abdominal serrature not very prominent, but fouiteen bars mark the space 
very distinctly between pectoral and ventral fins, appai'ently the external 
impression of the hasmal spines. Scales cycloidal, large, and deciduous. 
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Eye very large and round, ins yellow, pupil bluisli-blaok. lu colour the 
back is of an indigo hue shaded down into the brilliant silvery sheen of the 
sides and belly ; dorsal and caudal fins dark; pectoral, ventral, and anal 
fins light olive yellow. 

Dimensions. — Total length, 4^ in. ; depth, ^ ; head ; eye, ; 
least depth of tail, 3^. 

Fin rays. — D, 16 ; P, 18 ; V, 9 ; A, 22 ; C, 21 ; longest ray, ^ ; shortest, 
Ain. 

Lentfth o/. D, iA ; P, A ** i*^- 

Branchiostegal rays, 6. Sc^k . — L. lat. 66 ; L. trans. 16. 

Teeth . — The teeth in tliis specimen were scarcely perceptible to the touch 
and very minute. 

On examining the viscera I found a thin silvery lobe 2 inches long, 
which 1 take to be the air-bladder. It was remarkably like the lobe of the 
Scotch herring, but the fish vras rather old when opened. 

Specimen No. H , — This is a female from the same locality as the male 
and obtained at the same time. 

Dimensions . — Total length, 4^ depth, ; head, A* 

Fin rays. — ^D, 1^; P, 17 ; V, 8 ; A, 17 (injured) ; 0, 22-t. 

BranchiostegaJ f ays, 6. 

Vertebreb, 6^ 

Teeth.’^Njixy minute, but perceptible to touch on mandible, intermaxil- 
lary, and ttogue. 

Unde)/ the microscope four or five teeth were plainly seen on the inter- 
maxilla^, with some rudimentary ones. On mandible a few were seen 
vexy^ distinctly, one of the largest being a perfect cone, broad at base, clear 
a^ titinsparont, and about ^ could make out 

IX or seven others on same bone, but not so shapely and of irregular sizes. 

The ova of this female, in two lobes each I4 inch long, were well 
developed. So light were they that in placing one lobe into fresh water 
it floated, and sunk very slowly when wetted all over its surface afterwards. 
No individual ovum was visible to the unassisted eye, but under the micro- 
scope the ova appeared to have an irregular pentagonal out- 
line, covering an interior circular core full of cells. The 
space between core and outer covering also held some cells, 
but not so closely packed as in the core, while all the ova 
were surrounded by a jelly-like mass of fluid full of free cells. Ova of Clupea 
The diameter of each egg was about the jAu ^ sprattus x 1660. 

This beautiful little silvery fish is mentioned by Dr. Hector as having 
been found in Voveaux Straits and near Wellington in 1672 (see Oat. N.Z. 
Fishes, p. 188). A fishmonger in Dunedin remembers it being in the 
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markot about eight yeare ago, so probably he means or refers to the same 
date as above, although he could not toll me very exactly the time of the 
occurrence. Neither can I find that tliis herring has been again seen on 
our coasts till May of this year, when it appeared in large numbers for a 
short time, as I have said, at Oamaru, close inshore, about a fortnight 
altogether ; then bad weather set in, and it has not l)ecn heard of since. 
The shoals did not visit Moeraki Bay, nor Dunedin Harbour, but those 
fish cauglit were sent to Dunedin, and wove found to possess good edible 
qualities. 

As to the habits, reproduction, and growth of this fish we know less 
than tlie little which is known of the British herring. Possibly, however, 
the sealers and wlialers, still IKdng, may possess information which would 
bo of great interest in elucidating its natural hi.skjry. kfeanlime one cir- 
cumstance may fairly be inferred from the minuteness and buoyancy of 
the ova, which is, that in whatever depth of water spawning may take 
place, the hatching will occur on tlie Mn*faco of the sea in all jirobability. 
I have made a rough calculation from the size of the roe-lobes and find 
that one of these fish will contain over 20,000,000 ova I This is an almost 
incredible number, and would require verification by an examination of a 
number of other individuals when an opportunity again occurs, I may 
mention, however, that Mr. Frank Buckland, in his Natural History of 
British Fishes, gives approximations to the above number in the rocs of the 
turbot and conger eel, which are given at 1 1,000,000 and 15,000,000 
eggs respectively. The great number of ova in this sprat is suggestivo 
of a very heavy death rate duo to this species of herring being pro- 
bably the food of the seal, whale, and predatory fishes, as well as of 
marine birds. 

The fact of these fish visiting our ooa.sts at considerable intervals 
of time, points to another circumstance which may regulate their 
movements. Dr. Parnell in his “Fishes of the Forth,” describes 
the British form of tlie sprat as being very sensitive to cold, and 
that on the approach of winter it ascends the estuary of the Forth 
to the brackish water in search of a warmer locality. An old theory was 
also held by Pennant that the herring migrated to the arctic seas before 
winter. While there is much evidence of the presence of herring on the 
British coasts during winter, there is nothing against the probability of 
some of the species absenting themselves in the direction indicated at that 
time of the year. Be that as it may, if our sprat is as sensitive as its 
British representative, a reason would oxist for its migration from more 
northern waters to the antarctic seas after our summer is past. For a 
warm current is believed to flow from the tropical region of the Pacific 
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Ooean towards tlie south polo, but which is separated from the east coast 
of Otag;o by a cold northerly littoral current. As the boundaries of these 
currents fluctuate a good deal according to the season and direction of the 
winds, a deviation of the warm aouthorly stream towards Otago at the time 
of the migration of the sprat would account for their occasional appearance 
as well as their disappearance. At present, however, there is not much 
more known of the great currents of the South Pacific Ocean, than of the 
habits of tliis little herring itself. 

Note. 

Since the above was read, a good deal of interesting information not 
previously asooi-tamed by me, has boon kindly placed at my disposal rela- 
tive to above species. It is from Mr. P. F. Stoddart and Mr. Cosgrove. 
Mr. Stoddart says : “ For years prior to 1875, when I was living near 
^toeraki, the sprat visited the Fish Beef regularly from March till May in 
inci edible numbers, which were easily seen by us while fishing there, as 
they came close under our boat. They always disappeared on the approach 
of cold weather. The red cod which we caught on the reef were often 
found to bo siiiffod full of sprats,— indeed they were sticking out of their 
mouths.’* The Fish Reef lies about three miles off shore. 

In a subsequent letter from the same gentleman, he adds : — “ I have 
made enquiries about the sprats. Captain Liddlo (who has been fiahing at 
Moeraki for the last fifteen years) says, tliey are there every year in any 
quantity, about the reefs a mile from the shore. They begin to appear 
about January, but arc most plentiful in March and April. On two occa- 
sions during that period they came inshore, into Moeraki Bay, in dense 
masses, as they did also at Oamaru and Timaru. He could give me no 
information which way the shoal travels, as they seem to be all over the 
sea ; and accounts for their going close inshore, sometimes in dense masses, 
to other fish pursuing them. 

** Mr. Leggatt, who used to have the landing service at Port Moeraki 
and is now in Christchurch, also knows the fish very well and remembers his 
boys getting buckets full, left among the holes in the rooks by the ebb-tide, 
some four or five years ago. Captain Liddle says, that with a hoop-net, 
which he sinks a few feet at the stem of the boat and then throwing over 
some food, he can catch any quantity any year. There were plenty at 
Moeraki at the svne time (May, 1862) these shoals wore in Oamaru Bay, 
but they did not come close in the same.” 

Mr. Cosgrove writes me : — It makes its appearance on the east coast 
of the Otago Peninsula in the month of November and remains off the 
coast of the Bouth Island throughout the season, which is, so far as I 
can gather from searching enquiries and from personal observation, from 
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November to end of March. When first seen the shoal is usually travelling 
southward ; still this is not invariably the case, as I have on one or two 
occasions seen it head towards the north. The direction in which the 
shoal is moving can at any time bo ascertained by watching the movements 
of tlio mutton-birds {Puffinm tHstis). These birds follow the shoals iu vast 
numbers, indeed I might say, in myriads. Bo great are their numbers that 
I have seen a portion of the surface of the water, several square acres iu 
extent, literally black with them. 

** The shoals pass and repass the coast between Ocean Beach and 
Bandfly Bay several times during the season, at a distance of from a 
quarter of a mile to two miles from the shore, according to the state of the 
weather. Bhould the sea be very calm, with a gentle breeze from the land, 
they are almost sure to come inshore. 

“For many years in Buccession they came in at Sandfly Bay, a beau- 
tifnl spot at the foot of Mr. W. Roberthou‘s property ; hut tliey have only 
twice visited that harbour during the last five years. When, however, the 
sprats do come iu, either at this ]>hioo or any other place along the coast, 
they come so close tliat all the pools around are actually packed with them, 
and when the tide ebbs the silvery little croaturea may be seen turning over 
on their backs in thousands dying from want of oxygen. 

“ Mr. AV. Robertson informs me that tiio shoals Jiave passed Bandfly 
every year since he settled there in 1800, and tliat in 1881 a shoal came in 
for a few minutes hut went out again, and passed on towards the south. 

“ The shoals are Bomotimos followed by groat numbers of red cod, barra- 
couta, groper, and dogfish, and those again are followed by seals. When 
such is the case, the scone from the shore baffles description. On tlie out- 
.side of the shoal are terns, gulls, and mutton-birds, fighting and screaming 
over their prey ; while beneath are the large fish above-mentioned driving 
tlie sprats towards the surface ; and added to the noise of birds and fish 
* you hear the sudden splash and short bark of some three or four seals. Bo 
pressed have 1 seen a shoal, tliat several square yards of the fish were 
raised quite out of the water by the efforts of the sprats at the bottom to 
get out of the way of their enemies' attacks from below. On one of those 
occasions I caught six large dogfish by moans of a large hook lashed to a 
long rod. As these fish lay struggling on the rocks, sprats came sliding 
and even jumping out of their mouths in groat numbers I 

** As an article of food the sprats are really excellent. When fried in 
olive oil they are deemed a luxury by the most epicurean. As to how they 
could be caught for market, when offshore, I dare not venture an opinion ; 
but when they are inshore, I can with confidence affirm, that they could be 
caught in great quantities with hand-nets alone. Indeed, so numerous are 
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they at these times, that a man standing on the rocks could lift them out 
of the shoal with a shoroL There are many other interesting facts which 
I have not mentioned here, but as you may already bo wearied I will con- 
clude, hoping you may be able, from these rough notes, to glean such 
information as you require.” 

My enquiries, before writing above paxier, being confined to the fish- 
mongers in Dunedin — is the exjdauation of the differonoe as to the appear- 
ance of this fish on the coast between my opening remarks and the notes 
just added. But the times known only to the fishmongers, are no doubt 
those when these fisli come or are driven very close inshore. As the great 
body keep seemingly well out from the beach, and as an article of food this 
herring is very good, it ought to be searched for and netted by the fishing- 
boats of our new Deep Sea Fishing Company. 


Abt. XXIII. — Notes on the Picton Jlerrimj^ Clupea pilcharduB (0. sagax, 
Now Zealand form). By W. Abthur, O.E. 

{Head before the Otago Jnstitute^ dOth January 1 1883.] 

Plate XXXIV., fig. 2. 

Thib very interesting and excellent herring, although mentioned in the 
Catalogue of New Zealand Fishes, has not, so far as I can find, been 
figured and described from actual specimens.’'' With the object therefore of 
supplying this information I obtained recently (September, 18B2) from 
Mr. A. G. Fell, of Picton, five fish newly caught at Picton, and known 
there as ** Picton Herring.** Four of these I have examined so far as I am 
capable of so doing, and with the following results. 

Specimen No. 1, plate XXXIY., figure 2, has a gently-curved dorsal 
outline, abdominal more deeply curved from tlie head backwards towards 
the ventral fin. Tolerably thick across the back, and not compressed 
laterally like the New Zealand sprat. Hoad one-fifth of total length of 
fish, triangular in outline laterally and transversely, the ridge of the skull 
flat, broad, and straight. Maxillary broad, curved, flat, and well rounded 

* Aooording to Br. OUnther, New Zealand Bpeeimens ai-o m the BrltiRh MaBeum. 
Clupea sagax, Jenyns, was also identified from Otago BpeoimeuH, and a figure of it repro- 
daoed in the Gat. N.Z. FisheB, p. 110, pi. o. The same species was subsequently identified 
as the true Picton herring of commerce, of which the first-received Hpeoimens were the asui 
or herring-mujlet (1. o. p. 114). C. eagax is the common pilchard of the Pacific, and is 
abundant on the AiiAtralion coaRts under the name of maray. An interesting aooount of 
its migrations is given by the Hon. W. Mol^eay, P.L.S., in the report of the Fisheries 
Oommission of New South Wales,— Kn. 
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at posterior end, which roaches slightly beyond vertical lino drawn from 
antorior margin of orbit, ^iandible projects a little beyond intermaxil- 
lary. Mouth, when fully open, has a gape of three-quarters to an inch. 
Opcroula all well defined, posterior margin nearly vortical and straight, five 
or six distinct stria? on preoperculum pointing to base of pectoral fin. Dia- 
meter of eye one-fifth length of head, pupil black, iris olivo-yollow. This 
organ — tlio eye— is sunk with orbit about one-eighth of an incli (or below 
the plane of the choek), and is protected by a boautifully-transj)aront disc 
of apparently thickened skin, convex in form, extending half an inch 
in front of centre of eye and three-tenth'^ of an inch behind the same 
point, and provided with a slit or opening din‘ctly over the centre of 
eye vertical in position and gibbous in form or spindlc-8hai>ed. This 
disc is evidently meant to protect the eye, and, at the same time, to 
compensate for the diminution in tlie range of vision caused by the 
oyo being sunk in the head. Fins small and delicate in structure, rays 
mostly soft or branched. One dorsal fin only, situated exactly midway 
between snout and origin of middle or shortest rays in tail -fin, fourth 
ray longest. Ventral fin origin, in vortical line from eighth or middle ray 
of dorsal fin ; tail-fin deeply forked, nearly bifnroate. The posterior end 
of the anal fin is distinguished by a few long feathered rays much longer 
than those adjoining them in body of fin. The scales ore largo, irregularly 
rounded, transparent, and on exterior margin pectinate, also very tough, 
and not deoidnous. Along the base of or parallel to base df the dorsal, pec- 
toral, and ventral fins, rows of scales are situated differing in form from tlie 
body-scales of the fish, but resembling in shape those fins beside which they 
grow ; and on each lobe of the caudal fin on both sides are scales or skin- 
like plates, somewhat like the respective lobes they are attached to. The 
other or body scales, besides possessing the shape described above, are 
arranged in layers which overlap each other so as to leave a diamond pat- 
tern over the surface of the trunk of the fish. As in the pilchard of the 
English channel, described by Yarrell, a sorios of three-limbed scales, or 
rather dermo-hsemal plates or procoBses (for they are bony) exist along 
the ontline of abdomen from the pectoral to the anal fin. These are ns 
figured, are buried underneath the true scales, they diminish 
in size towards the tail, overlap each other, and are placed 
with short end of mid portion pointing towards the tail. 

Looked at transversely they conform to the precise outline 
of that part of the hiemal arch hero situated, viz., the bot- 
tom. No lateral line visible on this specimen. In colour y 
indigo blue on back and head, shading off into grey on sides, and silvery 
white on belly, general aspect of body very silvery. There are seven or 
14 
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eight dark spots alongside, not very well defined, and many minute spots 
about month and shoulders. The scales under certain lights show a beau- 
tiful sheen or nacreous lustre as in the true British herring, the sides of 
head the same. Dorsal aiid caudal fins dusky, other fins white in colour. 

Dhienswits , — Weight, 5 02 . ; total length, 10 in. ; D. 1 ^^^ ; 0. 4 J ; 1. d. of 
T., head, 2^^ in* 

Fin D, 17 or 15^ ; P, 17 ; V, 8 ; A. 17 ; i\ lOi} ; Branch, r. 7. 
Lengths— D, 1 ^ in.; P, li\y; V, 3 ^; A, 1 -gf*^ ; 0, l^^j longest ray, ^0 
shortest ray, l^f^ spread. 

Teeth. — None poroeptiblo to the touch. 

Scales. — Lat. 1. 60; trans. 1. 12 , largo and lustrous. Vert, and Pyl. c. 
not taken to avoid cutting up of specimen. 

Specimen No, 2. 

In external form and colouring this and the two following pilchards are 
exactly similar to No. 1 above described. 

Dimemhm, — W, 5 J oz. ; L. 9 J in. ; D. 1 ; G. 42 ; 1. d. of T., ; oyc, J 

head, 2 . 

Fin rays.-^D, lO^ ; P, 18; V, 8 ; A, 17 ; C, 19j ; B, 7 ; Yertb., 49. 
Lengths — D, 1 ^ ; P, lf\ ; V, ; A, 1 ; 0, sjiread 2 in. 

Teeth, — None perceptible to touch on mouth or tongue, but a slight^ 
roughness on mandible. 

Contents of stomach, — Stomach siphon-shaped, and contauiing a largo 
quantity of brown minute granules. Coating of stomach arranged in 
narrow parallel ridges of fine texture, and of a dark pink colour. Sac or 
thin covering (duodenum) also fall of granules. Intosiino long, curved, 
and full of darker substance like granules. Air-bladder silvery, other 
viscera too much decayed for examination. 

Specimen No, 3» 

Dimensions. — W. 8 J 02. ; L. ; D. ; G. 4J ; 1. d. of T., ; Lead, 2 ; 

eye, A* 

Fin rays.—D, 17 or m ; P, 17 ; V, 8 ; A, 17 ; 0, lOf ; B, 7 ; Vortb., 40. 
Lengths— D. 1 in. ; P, ; V, A* A., 1 ; C, spread l^fh* 

Teeth* — None perceptible to touch, but slight roughness on mandible. 

Contents of stomach. — Same as in previous specimen. Air-bladder 
silvery. Pyl. c»o., 100. 

Specimen No. 4, 

Dinmsioni.—'W. 8 oz , ; L. 9 in. ; D. 1]^ ; 0. 4 ; 1. d. of T., ; head, 2 ; 

eye, iV- 

Fin myt.— D, 17 or 151 ; P, 16 ; V, 6 ; A, 19 ; 0, 19| ; Branch., r. 7. 
Lengtlm— D, 1 in. ; P, 1^ ; V, A ; A, ; 0, spread 1 A. Vortb., 48, 
but doubtful as bones got separated after boiling. 
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Teeth, — None perceptible to touch, but mandible rough. 

Contmts of ‘Mafia of brown granuloa same as in No. 2 and 8. 

Air-bladder silvery. Pyl. ctec., fiO, but so much decayed as to be doubtful. 

In April last, a fisli caught at Otago Hoads was given by Mr. Jewii, 
fiahmonger, Oimodin, to Mr. Uugh Maclean, who, on having it cooked and 
eaten, was of opinion that it was a real horrmg. 1 did not see it, and it is 
impossible now to decide its species, only that I understand the hshniongor 
called it a Pioton herring, which it probably was. However, on the 20tli 
November, 1882, 1 got possession of an undoubted Picton herring from Mr. 
^hielean, and whioli had l)eon taken in Otago Harbour ; and the following 
is a description of It : — 

In form, fusiform, dorsal outline nearly straight, belly curved from 
mouth to ventral lin decpl}^ ; head triangular in prolilo and traubvorsoly, 
inteiorbital space straight, broad and flat ; tine siriie on operculum pointing 
to origin of pectoral fin, opercula same as in above speoimous ; mouth 
small and opening to three-quarters of an incli ; maxillary fine, curved and 
with circular end ; mandible projects slightly ; eye inch in diameter and 
situated close to ridge or mtororbital space, pupil blue, iris yellow, 
depressed in cavity of orbit, transparent covering disc same as in specimen 
No, 1., only the opening or slit was much wider being equal to half diameter 
of eye. Fins fine, clear and delicately formed, dorsal and pectoral finely 
pointed ; origin of ventral at vertical from base of eighth dorsal ray ; 
caudal or tail-fin vejy much forked and having four Scales as in above 
examples. No serrature of abdominal outline, but bony scales present or 
dermo-lncmal processes under true scales as figured above, overlapping and 
having short end pointing tailwise from pootoral to anal fin. No lateral 
line viiliblo, but eight distinct bands parallel to axis of fish from gill open- 
ings to base of caudal, blue in colour along back and more or less distinctly 
spotted with marks of an indigo hue ; those towards the belly lighter and 
greenish in colour, but without spots. In colour^ hook an indigo, sides and 
holly white, but tlie whole witli a covering of silvery scales, nacreous under 
certain lights. 

IHmenaions.-^Yi, 2^ os5, ; L. in. ; D. ; 0. ; 1. d. of T.^ ; 

head, 

i'Vnray*.— I), 18 or 16S; P,17; V,8; A, 17; 0,10; Br.,7. Lengths— 
1), ; P, 1 ; y, ^ ; A, ^ : 0, long ray, »•*•. A. spread, 1 A- 

Teetii . — ^None perceptible to touch about tbo mouth anywhere. 

Scala. — ^Lat. 1. 60 ; trans. 1. 12 ; largo and irregnlai'ly rounded, over- 
lapping. 

Vitrt, — 86, but iuoomploto owing to some getting astray before examina- 
tion, and so lost. 
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Contents of Stomach. — Walls of abdominal cavity black in colour. 
Btomaob siphonal, and containing mass of brown granules. Intestine 
full of olivo-coloured softer matter. Pyl. csoc., 59 ; bat, as these are 
small and delicate, and I used considerable pressure with back of knife 
in removing fatty matters to facilitate counting, I may possibly have 
removed a number witliout being aware of it. When cooked this pilchard 
was most excellent to eat. In* several moked specimeiu of this fish as sold 
in the Dunedin market I found, so far as possible to make them out, all 
the marks cori’cspond with those of fresh spocimeus above described. 
Form of the head and gill-covers, stria*, position of ventral fin, fin-rays, all 
agree — the vertebra in two examples numbering 50 each ; but outline of 
abdomen was distinctly serrated or marked by raised scales, due probably 
to projection of dermo-haomal plates after curing. 

A comparison of our New Zealand pilchard or Pictou herring with 
Yarrell's account of the English form shows such a close relationship as 
almost amounts to identity of species. It is also very intercBting to notice 
how well designed certain ports are to fulfil their special functions, as the 
transparent jelly-like disc or covering for tlie eye. Tlie eye being well sunk 
in Qie orbit beneath the plane of the cheek its range of vision would be very 
limited were the orbit not likewise sunk. This being so it is also necessary 
that the surrounding orbital bones should bo gradually curved in to the 
depressed eye. This socuros range, provision for which over tlio ante- 
orbitld bone is greater than over post-orbital, showing that the fish 
needs to see more aliead than behind. Then covering the eye is the disc 
I have mentioned, protecting the eye from injury, while it permits free 
vision by its transparency, with direct vision in front of fish by refrac- 
tion. and by its form and bulk giving symmetry and completeness to 
the adjoining parts. From the difference in width of openings or slits 
between the first set of fish examined and the last one, I should expect 
that these fish have the power of opening and closing the slit at 
pleasure. 

I have stated that the scales are tough and non-deciduous, and may add 
that they are so wonderfully overlapped and wedged together as to form an 
outer covering or coat of mail completely surrounding the trunk of the fish. 
This protection is a very obvious part of the design, for the bones of the 
skeleton are extremely fine and seem unequal (unassisted) to carrying the 
fleshy parts of the body. The abdomen in particular is a most delicate 
part, and was more or loss injured in the firesh specimens examined by me, 
a characteristic which I found extending to the viscera also, to tlie preven- 
tion of my searches in that direction to some extent. And here agaia the 
perfection of design appears, for along the abdominal outline where the 



OmcBSEiitAN. — On neiv Planariam. 




bfBmal arol)^ weakest, it has completeness and strength given to it both 
longitudinally and transversely by those locked and overlapping bony scales 
or plates which I call dermo-hfismal processes. 

As to tlie h(fhUs of the Pioton herring, I am also indebted to Mr. Pell for 
collecting for mo the following particulars: — ‘‘The fish is found all round 
Queen Charlotte Bound, and also the adjoining Pelorus, but is only caught 
here (Picton). Generally it is believed that they do not extend outside, but 
my half-caste fisherman maintains that if sought for properly they would be 
found all round Nelson waters (Blind Bay) and in the straits. They are 
not easy fish to find, unless they are rushing on the surface, whicli is not 
often, and is a most peculiar sight. My own idea is that they will bo found 
to extend much further to the south, but not into the warmer water north. 
These herrings ore in Queen Charlotte Sound during the whole year, but 
only come into the shallow bays during winter. At that time of the year 
they keep together in large shoals, but in summer time they keep more 
apart, and are sometimes caught then, though rather hard to find. No 
systematic fishing goes on during summer. The fish prefer colder water, 
and thus leave the shallow bays when spring sets in. 

“ They sjjawn during summer, are always very full of roe about Christ 
mas time, and then keep in small shoals. 

** As to the probable numbers visiting tlie Bound it is difficult to say, but 
four smoke-houses wore kept going all last winter. The hauls mode average 
one and a half to two tons, but at times ton tons have been landed. 

“ As an article of food it is, when fresh, exceedingly good fried. The 
same fish smoked is sold as Picton herring. The fishermen here have 
very poor appliauoes and are not skilled at all in oaring, and I am sure the 
system is capable of improvemont.’* 


Art. XXIV . — On two new P}anarian» from Auekhnd Harbour, 

By T. P. Gheeseman, F.L.S. 

\Reatl before the Auckland Imtitute, 21th September^ 1882.] 

1 . Thysanosoon aneklaftdica, n. sp. 

Body thin, depressed; margin ample, with numerous irregular folds and 
puckers. Upper surface wholly covered with largo mobile olavate papilla^. 
Colour varying from dark ashy-brown to light grey, marbled or shaded with 
paler streaks, somotimes reddish-brown ; under-surface an opaque greyish- 
white, the gastro-vasoular canals showing through of a ohalky-whito colour. 
Hoad indistinct. Tentacles two, formed by mere folds of tho anterior 
margin "of the body. Eye-specks about 75, forming a crescentic patch in 
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an open npaco between the tontaoles, or sometimee broken up into two 
separate patches. The colour of the papillo is usually a da5k grey or 
brown witli two or three opaque white specks. Length, 1-2 inches; 
breadth, |-1 inch, 

Common under stones near low*water mark in Auckland Ilarbour. 

2, J^toplona hrunnea, n. sp. 

Body oblong, tliin, flat, depressed, smooth, and oven ; margin ample, 
entire. Colour of the upper surface a chocolate- or reddish-brown, sprinkled 
and streaked with minute darker specks ; under surface much paler, the 
dendritic gastro-vascular canals showing through. No distinct head or 
tentacles. Eye-specks very numerous, minute, placed in a row just within 
the margin all round the anterior portion of the body. Total length, 1-2 
inches ; breadth, 4-1 inch. 

Common under stones in muddy places in Auckland Harbour. 

The position of the eye-specks does not at all agree with Stimpson's 
definition of Lrptoplana given in the Proceedings of the Academy of Sciences, 
Philadelphia, 1657, p. 21 ; but at present I do not know a better genus in 
which to place it. 


AttT. XXV. — Xut(*8 Oft a Skelton of Mcgaptera lalandii (novo^-zoalandiR^), 
Gray. By Prof. Julius von Haast, Ph.D., P.K.8. 

{lUnd heforr the PhOoHOphical Jn$titute of Canterbury, Wt April, 1S82.] 

The Canterbury Museum possesses a skeleton of this whale, cimght on May 
Gth, 1875, in Akaroa Harbour. The animal, a female, vras accompanied 
by her calf. This was also killed, but unfortunately I heard of it too late 
for re covering its skeleton. Hitherto, as far as I am aware, no oomidoto 
skeleton of this species had been obtained in New' Zealand, although con- 
siderable portions of it are preserved in several museums in the Colony. 
The Now Zealand species was estahHshed by the late Dr. Gray from an 
earboue alone ; but Dr. Hector, after having compared the skull of our 
Megaptera with that of the Gape of Good Hope in the Paris Muheum, states 
that the animals belong both to the same species.'^ With this conclusion I 
fully agree, because, after comparing carefully tlie different parts of the 
Canterbury Museum specimen, with tliose described and figured in the 
Ostdographie des G4tao6es by Van Beneden and Gervais, no distinctive 
features of sufficient importance could bo found to separate the Now Zea- 
lannd humpback whale from that occurring at the Gape. As the specimen 
under review had already been cut up before I became aware of its capture, 
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no moaanremont of tho animal in the flesh could bo taken. Allowing for 
the intorcartilage of the vortebrao, the animal liad probably a total length 
of 80 feet. The skull measures 7 feet 8 inches in length, with a greatest 
width across tho ossa zygomatica of 5 feet. 

Tlie animal was evidently a young one, all tho plates of the vertebra) 
and tho epiphyses of both extremities of the pectoral limb being still 
unnnehyloBod. I counted 818 plates of baleen on each side of the jaw. 

It is short, has tho usual falcate form, is of a uniform black colour, and 
is edged with thick bristles. Beginning at tho gape it increases rax>id]y in 
size, so that the sixtieth plate is 4| inches broad at the base, and 10 J inches 
long, with a length of the bristles at the tip of 2 inches. This size it 
maintains for al>ont 150 plates till to the hundredth plate from the snout, 
when it begins to diminish in size, so that at the sixtieth jdate it is only 10 
iuchoR high and 82 inches broad at the base. It still continues to become 
gradually smallor till tho twentieth plate is reached, when it rapidly 
decreases in size. Tho number of vertebra? of which tho 7 cervical 
are all free is — 7 con’ioal, 18 dorsal, 10 lumbar, 21 caudal: total 51. 
We possess, however, 10 caudal vork^hro? only, the two last, and, accord- 
ing to my informant, very hinail vertebra' having bcoi lost during tho 
transmission of tho skeleton. There are only 18 dorsal vertebrj© instead 
of 14, as usually occurring in them, but I am certain that one paii‘ of ribs 
is neither wanting nor could I find any articulation on tho tweuty fix’bi or 
first lumbar vertebra, which in every respect resombled tho following or 
second lumbar. Van Beueden and Gervais, on page 127 of their “ Osteo- 
graphie des G5tac6oH,** state, when speaking of the northern humpback, 
Mer/aptera hoo})B, y a des squeleites A. troize c6tos, mais Ton pent 
pnpposer, qu'il y a uno qui manque." In view of the ocourrouce of a 
similar dcfioiency in the humpbaok of tho southern homisphero where 
according to the same authors the number of the dorsal vertebrsd is 14, tlie 
same as in 3f. hoops^ wo have to admit that tho number varies between 
18 and 14. The number of lumbar vertebra) is given as 0. However, I 
failed to find in the tenth or following vorU'bra, wliic^h ought to bo taken ns 
the first caudal, any sign of a hypapoiih} his for tlie articulation of tho firbt 
chevron bone ; it resembled in this respect entirely the foregoing ninili 
lumbar. The spoeo for this articulation in tho next or eleventh vertebra is 
marked so very slightly, that 1 onoe thought it might also be added to tho 
lumbars. In that case there would have been 11 lombars and 20 caudal 
vortebree. Lil^oborg in his exhaustive memoir on tho Scandinavian 
Oetacea published by the Bay Society amongst the memoirs on tlie Cetacea, 
states that Megaptera htyops has 11 Inmbo-saoral and 21 caudal vertebrie. 
He has probably experienced the same difficulty as I had to distinguish 
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between the last Inmbar and first caudal. It may, however, be possible 
that the first ohovron bones are so very rudimentary that they were not 
seciured at the time, in both instances, and that moreover they do not articu- 
late with the posterior lower surface of the vertebra in question. Van 
Beneden and Gervais state that the spinal processes augment in height 
along the vertebral column to the first lumbar vertebra in 3f. hoop%. No 
information is offered on this point in their doscription of the skeleton of 
M. lalandii. 1 found in the New Zealand specimen that the spinal pro- 
cesses continue rising up to the third lumbar, which is Ilf inches high, the 
first being 10) inches and the second 11 inches. 

The sternum, a rather thiokisli bone, is 
9) inches high and 9 inches broad. It is 
rounded at tho top and pointed below. 
One well-marked articulation exists on 
each side for tho attachment of the rib. 
1 have added a drawing (tho inner side of 
the bone) in illustration. 

The sternum of Metyiptcra on pi. ix. of 
Van Beneden's and Gervais* work varies 
very much from ours, as it is more in Uio 
form of a horseshoe, with'its frontal part downwards, so that the open side 
is at the top. 

The scapula, of which a correct draw- 
iug of that of tho left side also accom- 
panies Uiese notes, measures 29f inches 
in breadth by 21f inches in height. It 
does nut possess tlie character of the 
scapula figured by Van Beneden and 
Gervais on page 188 of their previously- 
cited work, where a well-marked acro- 
mion is existing. 

Our specimen, although not totally 
devoid of this character in tho norttiem MegapUra^ shows this only in a 
very rudimentary degree. Tho spot whence the acromion starts in tho 
Balwnidw is only very slightly swollen, so that a small curve is marked on 
the outline of the bone. There is no sign of a coracoid* 

The drawing of the scapula on plate ix. of the atlas belonging to the 
same work is however more in accordance with the bone of the New Zea- 
land specimen. 
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Art. XXVI . — Description of a new Sjwcies of iSlolis. By T. W. Kirk, 
Asaiataut in the Colonial Miisonm. 

[Head before the fVellhigton Philonophicat Society ^ 9th December^ 1882.1 
The beautiful little animal described below was collected at Napier by Mr. 
A. Hamilton, of Potane. Mr. Hamilton kindly forwarded specimeiiB both 
in glycerine and spirit, so that tlio bright colourings are to a largo oxtiuit 
proseiwod. 1 am also indebted to him for notes of colours, etc., taken from 
living spreimens. The accompanying iigtircs of the animal arc natural hizc. 

JBolis, Cue, 

Animal ovate ; dorsal tentacles smooth, oval, slender ; papilltr simple, 
cylindrical, numerous, depressed, and imbricated; mouth with a horny 
upper jaw, consisting of two lateral plates united above by a ligament ; 
foot narrow ; tongue with a single Bcries of curved, pectinated teeth ; 
spawn of numerous waved coils. 

yEolU tjracilis^ sp. nov. 

Body small; tail sharply pointed, (illls as long as greatest width of 
the body, papillose, crowded, but placed in three tolerably distiiict grou}>s 
on each side of a broad clear line running from tlic base of the tentacles 
to the tip of the toil ; oral tcntaclcH subulate, rather distant, about twice 
as long as tlie greatest width of the animal. Tenhiolcs approximate, about 
half as long as the oral teutacluH. Foot expanded, produced in front, 
margin thin, slightly puckered. 

Colour — body and foot pale pink ; teuiacles and gills bright rod pro- 
minently tipped with white. 

Length, *9 of an inch. 

liah . — On f//ra, Napier (collected by Mr. A. Hamilton). 
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Axt, XXVII. — J}eacnption of a new Dipterous Insect, By G. Vkrnon Hudson. 

Communicated by T. W. Kiek. 

[Bead before the Wetlingjon Philoaophieal Fioeiety^ dfk December, 1892 .] 

This specioe is parasitic in the common magpie moth ( \gctnura onnuiata) ; 
it makes its wny out of the insect when in pupa by boring a hole in the 
hard shell before turning ; the pupa of the fly is dark-brown, with scarcely 
any trace of articulations ; it remains in that state about six weeks. 

Nemorwa nyrlmeriams, sp. nov. 

Body black -with numerous black hairs and bristles ; head with a broad 
longitudinal furrow betwoea the ocelli extending tlo^vnwnrds towards the 
base of the a^tenna^ covered s])aringly all over with black bristles. Eyes, 
reddish-brown, with a shght golden pubescence. Proboscis black, slender, 

covered at the tip with tawny 
bristles ; palpi deep black, with 
one or two short hairs. An- 
tenna) less than three-fourths 
the length of the face, jet-blaok 
throughout, destitute of hairs, 
third joint about twice the length 
of the first and second together. 
Style black. Thorax dull block, 
with many long black bristles 
round the sides and beneath, Soutellum dull ferruginous, darker towards 
the mesonotum, armed with several long spines at the sides. Abdomen 
oval, broader than the thorax and about as long, black with faint bluish 
reflections ; along the anterior margin of the segments there are indistinct 
grey bands, which are crossed by a similar one running down the middle 
of the abdomen, the whole of which is covered with shallow black punctures, 
out of which short hairs rise ; long bristles are prosent on the posterior 
margins of the abdominal segments in the centre and sparingly on tlie sides, 
becoming very numerous towards the apex. Legs rather long and slender, 
black, the tibifc fuscous, clothed with short bristles ; foot-cushions small, 
light-brown. Wings hyaline, clouded with tawny towards the base ; ribs 
black, becoming brownish towards the base. Scales pearly-white, sub- 
opaque. 

Length, 8 linos. Expanse of wings, 5} lines. 
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Art. XXVllI . — On the Gravid Vierm of Mustelnn autarciicuB. 

By T. Jeffery Parker, B.Sc. 

{Bead before the Otago Institute, 31if October, 1882.] 

Plato XXX. 

The viviparoiiB dog-fish in remarkable for the fact that in one of its 

ppecies, M. lerin of the northern seas, a vascular connection is cstabliHhcd 
between the fcctus and the mother by the yolk-sac of the former entering 
into close contact w'ith the wall of tlic uterus, and thus foiming an um 
bilical i)laceutii.” This arrangement becomes nil the more remarkable from 
the oircumstanco that in the other spcoics of the genus no such connection 
obtains. 

In Gunther’s “ Catalogue of Fishos,” as well as in his more recent 
work, “ The Study of Fishes,** the common southern Musteias^ M. ant- 
arcticuH, is merely said to be, like J/. ruhjfnis and other northern forms, 
devoid of an umbilical placenta, from which one would naturally expect to 
find the fcctusos lying freely in the uteime cavity, as in other viviparous 
sharks — e.g., Snjmnm or Aranthias, 1 was therefore considerably surprised 
to find, on dissecting a gravid female of J/, antarcticiis a week or two since, 
tliat the relations between tlie mother and the fcptiis were nothing like so 
simple as 1 had expected, hut that, just as the MnHtcIntt ierh furnishes a 
sort of foreshadowing of the true placenta of mammals, hO M, antaretietn is 
provided with membranes whicli, although formed from the raatmial and 
not from the foetal tissues, foreshadow in a remarkable manner the chorion 
and the amnion. 

The specimen referred to, and others dissected subsimucntly, were evi- 
dently near delivciy, since the fuotuscb (see fig. 1) wore large and porfocily 
formed, aud their yolk-sacs {yk. s) were reduced to the size of a small pen. 
On opening the abdomen the uteri wore at once noticeable from their gi cat 
transparency and extreme tenseness ; the feetusos could bo plainly soen 
through their walls, and the uteri th<*msolvob ha<l the appearance of being 
distended with fluid. By squeezing the uterus from the outside each fcctus 
could bo only very slightly displaced ; it w^as evident that they were con- 
fined in some way, but not by actual attachment to the uterus. 

The explanation of those appeal ances was at once evident on opening tlio 
ntoruB, Each foetus was thou seen to bo enclosed in a separate compart- 
ment, filled with acolonrlosH fluid, in which it floated freely. The partition 
walls between adjacent compartments are evidently quite impervious, so 
that there was no communication between thorn, nor between the anterior 
compartment and the cavity of the Fallopian tube (fig. or the posterior 

oompairbnent and the cloaca. 
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Each foetus lay coiled up in its compartment (fig. 1), some part of its 
body, in many cases, pushing one of the partition walls and causing it to 
bulge out into the adjacent compartment. In the specimen figured, for 
instance, the head of foetus n encroaches upon compartment o ; the 
trunk of o enoroaches upon compartment h, and its head upon p. The 
foetuses are thus packed as closely as if they were not enolosed in separate 
chambers. 

In the specimen figured there wei'e eight foetuses in the uterus, but the 
usual number seems to be five. In some cases one foetus was considerably 
less developed than the rest : this is the case with a in fig. 1 * in one 
instance there was in the anterior end of tlio oviduct a mnss of yolk, evi- 
dently an egg wliicli had undergone no development. 

The precise anatomical relations are as follows : — The wall of the 
uterus, as mentioned above, is very thin : it consists of an outer peritoneal 
investment (fig. 2, p), then of a remarkably tliin muscular layer (m), and 
finally of the mucous membrane The latter is produced into a 

series of reduplications which extend across tlio cavity to the opposite wall, 
and in tliis way the footal compartments are formed. 

From tliis it is evident that the outer walls of the foetal compartments 
are simply portions of tlie uterine walls, and are lined with epithelium, but 
that the party walls {ps. ch.) consist of mucous membrane only, covered 
with epithelium on both sides. The mucous membrane has a yellowish 
colour, is raised on its free surface into numerous folds, and is abmidantly 
supplied with blood-vessels, so that each feetus is surrounded with a 
vascular membrane. 

From the inner surface of the mucous membrane, a thin colourless 
transparent non- vascular layer (fig. 2, ps. am.) can be readily dissected off. 
From ilie relations of the mucous membrane, as just described, it follows 
that tins non-vascular membrane must occur in the form of a series of 
closed sacs, forming tho actual lining of the several compartments. 

As a oonsequenoo of this arrangement, when the peritoneal and muscular 
layers of the uterus are stripped off — ^whioh can bo done with great ease — 
and tho Fallopian tube and oloacal end of the uterus removed, the mucous 
mombrane of the uterus proper is obtained in the form of a single perfectly 
closed 800, but on removing the mucous membrane itself, a number of 
closed sacs are obtained, each enclosing a foetus with the surrounding fluid, 
and consisting of ilie non-vascular membrane just described. 

It will be seen at once tliat the transparent non-vascular sac in which 
each foetus is directly enolosed, has the same general relation to the foetus 
as the amnion of Sauropsida and Mammalia, from which it differs in being 
a product, not of the foetal but of the maternal tissues. I proposi, there- 
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fore, to call it tho pseud-amnion.^ The fluid it contains and in ^hicb the 
footus floats is oyidenily a sorous fluid, and, having the same relations to 
tho fcDtiiH as tho amniotio fluid of tho higher Vortobrata, may be called the 
psemUamniotw fluuL 

Tho outer or vasculan layer of each compartment, formed by tho 
mucous mombrano proper, contains tho blood-vessels from which the footus 
derives its supply of oxygon : it is thorofore roughly analogous to the chorion 
of mammals, and may bo called tho pseudo-chorinn. 

As regards tho histology of tho membranes, the most important fact is 
tliat the psend-amnwn is a true cuticle : it is quite Btruoturoless, and is in 
close contact witli the free surface of tho mucous mombrano, from tho epi- 
thelium of which it is evidently formed as a cuticular secretion. 

As all Uie spocimons I have hitherto examined have boon in approxi- 
mately tlio same stage of pregnancy, T have boon unablo to make any 
obsorvations on tho mode of formation of those remarkablo membranes : 
GUO would bo disposed to think, however, from thoir final disposition, tliat 
tho hivestmont of each impregnated ovum is formed in much tho same way 
as tlie human decidua reflexa. 

Tho pseud-umniotit* fluid is colourloss, transparent, and very slightly 
opalescent. Treated with nitric acid, it gives no traco of the xanthoproteic 
reaction, and may therefore bo assumed to contain not more than tho merest 
tmoo of i>roteidH. Boiled with nitric acid, it gratlually assumes a veiy dark- 
brown colour. Evaporated to a small bulk aud treated with uitne acid, it 
gives an abundant crop of crystals of urea nitrata, so that it must contain a 
considerable quantity of urea, indicating an active renal secretion on tho 
part of tlie footus. Evaporated to a third of its bulk and treated with 
bydrocliloric acid, it assumes a pink colour, which gradually doopous into 
dark brownish-red, aud deposits a fine pulverulent precipitate of a deep 
brown colour. Examined under the microscope this deposit shows no trace 
of uric acid crystal, and appears to consist entirely of fine amorphous 
granules. I can form no conjecture as to its nature. 

From the arrangement of the fcetal membrane of Mustelm antarcticus, it 
is eortaiu that both jaeud-amnion and pseudo^ckorum are ruptured at 
birth, and from this condition at tho end of pregnancy, I feel sure that they 
are entirely thrown off, — in other words that they form a true decMtia. From 
the extraordinary thinness of the muscular layer of the uterus, it is certain 
that it can be of little or no use in the expulsion of the footuBos : it would 
seem that they must simply swim into the world, birth being duo to the 
activity not of the mothers but of tlie offspring. 

* There is hardly likely to bo any oonfasion between this psoud-omnion and the 
ep-oalled ** false amnion ** of Amntota. 
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EXPLANATION OF PLATE XXX. 

Fig. 1 . Uterufl of MutUlutt antarcticiUt with the aeyeral foetal compartments opened from 
the ventral side (} nat. eize). 

A— H, the eight fmtal oompartmonts, with br, branchial aperture. 

their contained footuses. r, caudal fin. 

r./, partition between compartments E and d. 1, d. first and second dorsal 
F, pushed into F by tall of festus E. fins. 

f.g, partition between F and O, pushed into r, eye. 

F by head of Q. flJ, Fallopian tube, 

p.h, partition between G and II, pushed into m, mouth. 

G by head of H. na, nostril. 

g'.h\ partition between O and H, pushed into pc, pectoral fin. 

H by trunk of G. pv, pelvic fin. 

yk, s, yolk-aao. 

Fig. 2. Diagrammatic vertical section of the same to show the relations of the fictal 
membranes to the uterine walla. 

A — D, four fietal compartments 

/. f, Fallopian tube. ps. am, pseud-amnion, 

m, muscular layer pt. ch, pscudo-chorion. 

111 . }/i, mucous membrane, 
p, peritoneal^investment. 


Abt. XXIX. — Notes on the Anatomy and Embryology of BcymiMis liohia. 

By T Jeffeby Pabxbb, B.tic. 

\Jtead before the Otago Institute, 15th August, 1682.] 

Plates XXXI. and XXXII. 

The shark Soymnus lichia is stated by Gunther'^ to bo confined to the Medi- 
terranean and neighbouring parts of tiie Atlantic: its range must now, 
however, be extended to include the South Pacific, since the specimen from 
which the following notes were made was caught off Pilot Beach, near the 
Otago Hoads, by Coxswain Milne, who immediately sent it, fresh and 
uninjured, to the museum. It would bo of groat advantage to zoology if 
Mr. Milne’s example were followed by others enjoying similar opportunities. 

Seymnus lichia must, therefore, be added to the list of marine fishes in- 
habiting both the Northern and the Southern Oceans, a list which includes 
the porbeagle {Lamna comulka), the piked dog-fish (Acanthias vulgaris), the 
frost'fisb {T^epUlopus caudatus), the John Dory {Zsus faber), and several 
other well-known fishes. 

As Seymnus has not previously been included in the New Zealand fhnna, 
I will quote Dr. Gunther’s diagnosis of the family and genus. 

* Catalogue of Fishet,** vol. p. 42S, and “ Study of Fishes,’* p. 882. 
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“PamUy SPTNAOID^. 

** No membrana uiciitaiiB : two dorsal fins, no anal : mouth but slightly 
archod : a long doop straight obli(pio groove on each side of tho mouth : 
spiracles present : gill openings narrow : i»cctoral fins not notched at their 
origin. 

“ Oomis ScymnuB. 

“ Two short dorsal fins without spino, tho first at a considerable 
distance from tho voiitrals ; dermal productions uniformly small ; nostrils 
at extremity of snout ; upper teeth small, pointed ; lower much larger, 
dilated, erect, triangular, not very numerous : spiracles wide.'* 

Only species, S, lichia, 

1. Ejjcterndl characters (fig, 15). 

Tho colour of tho specimen is uniform dark brown and has been quite 
unaltered by the preparation of tho skin for stuffing. 

The head is flattened and tho snout very blunt, with tho nostrils (na) 
near but not at its extremity ; each nostril is guarded by a cutaneous flap 
on its inner side. The eyes arc large, and when fresh wore remarkably 
beautiful, owning to the fact that tho pupil was greatly dilated, allowing tho 
silvery tapotum to be boon throngli the humours, producing a delicate 
greenish shimmer. There are 19 lower teeth. 

Tho body is markedly constricted a little behind the mouth, producing a 
sort of imperfect nock ; there is thou a groat increase of girth in the region 
of the shoulder-girdle, from tlie pectoral (;>c) to the pelvic (/»r) fins tho 
oiroumferonoe is tolerably uniform. 

As to tho fins, the small size of tlio pectorals is noticeable, and the 
pelvioB present a character, apparently not Ixoretoforo noticed, which appears 
to me of some morphological importance. This is a low ridge (/.r) extending 
forwards for some 0 or 8 inches from the anterior border of each pelvic flu, 
asoending somewhat as it goes. I think there can be no doubt that this is 
to be looked upon as a retention in the adult of tho ridgo which, as Balfour 
has shown, oonnoots tho pectoral and pelvic fins in the selachian embryo. 
On the lateral flu theory of the limbs, this ridge must thoreforo be considered 
as a rudimentary structure of oonsidorable interest. 

Within tho lips of the cloaca is a well-marked pair of abdominal pores 
(fig. 1, ab.p), which communicate with tlxo abdominal cavity. The lateral 
line (fig. 15, Lt) is very obvious. 

2. Alhtheulary organs^ 

The stomach consists, as usual in Bolaohians, of a wide cardiac portion 
(fig. 1-8, erf. Bt) of but slightly greater diameter than the gullet, and of a 
small tubular recurrent pyloric portion (/y, nt) ; the latter is unusually 
ehoiti so that the anterior end of tho intestine projects but slightly in front 
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of the posterior end of the stomaoli, and the whole alimentary canal appears 
like an almost simple narrow tube greatly exceeded in calibre by the oviducts. 

The intestine has a well-marked duodenal section or hurm Entiana (b.e) 
into the left lateral wall of which the stomach opens by a small pylorus 
(py) guarded by a well-marked annular pyloric valve. The rest of the in- 
testine is somewhat narrower than the stomach, and of tolerably uniform 
diameter except at its posterior end, where it narrows considerably before 
entering the cloaca ; with the dorsal wall of this posterior portion or rectum 
(r) is connected the large rectal gland (r. gl). 

The stomach is supported by a mesogaster attached along tlio anterior 
twO'thirds of its dorsal side : the intestine is &eo save for a mosorecinni 
attached to the rectal gland, and to the dorsal wall of the rootuiu )iORierior 
to that structure. 

Tlie spiral valve is the most perfect apparatus of the kind I 

have yet examined. It belongs to what I have elsewhere* dcHcribed as 
« type C,*' that is, the width of the valve is greater than the semi-diameter 
of the gut, and the plane of any part of it is inclined, from its attachment 
to the intestinal wall, forwards or towards the duodenal end. Tliere are 
twenty-seven turns to the valve, the total length of the intestine being 
inches. The muscular wall of the intestine (w) is greatly thickened, the 
thickening being often especially well mai*ked between the iums of the 
spiral valve. Thus the absorbent sur&ce of the mucous membrane is 
hirtbor increased, an additional obstacle is offered to the passage of the 
intestinal contents, and groat muscular power is obtained for their propul- 
sion towards the cloaca. This great development of the intestinal muscu- 
lature is an exaggeration of what I described, in the paper just referred to, 
in ScylHum canicula. 

The liver (fig. 1, Ir) is of immense size, its two lobes reaching quite to 
the posterior end of the abdominal cavity ; it wrighed 9 lbs. in the fresh 
state. There is no gaU-bladder ; the wide bile-duet (figs. 2 and 8, 6. d) 
passes from the liver in the gastro-bepatio omentum (fig. 1, g.h»o) to the 
right side of the stomach, and then prooeeds directly backwards to open 
into the anterior wall of the bursa Entiana (flg« 2). 

The pancreas (figs. 1 and 2, pn) consists of two lobes : one (fig. 2, pn) 
closely applied to the ventral surfaoe of the intestine, just beyond the bursa 
Entiana; the other {pn') passing backwards and outwards to the left side of 
the spleen (spQ, and surround!^ the right mesenteric vein (r.m.v). The 
spleen (sp^) is large, compact, scarcely at all lobnlated, and very distensible, 
swelling to two or three times its orginal size when injected through the 
arteries. 

* On the IniMtiiua Spina Yahr^ in the geims ttaia," Tnrns. EooL Soo., vol. zi, p|. S, 
1880, p. 49 
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8, Circulatory organs. 

The heart is comparatively small, not more than half tho size of that of 
a porbeagle {Lamna comtd>ica)^ a few inches longer than tho specimen under 
coiisiderntion ; this is probably correlated with the small size of tlie pec- 
toral fins. Owing to vanoiis unfavourable circumstances — the chief of 
which was tho necessity of proborving the skin uninjured for stafifmg — I was 
unable to make a thorough examination of tho arteries and veins, and have 
therefore but few observations to record. 

Tlio blood-supply of tlie aliineiitiiry canal presents some points of in- 
terest. As a general rule the hidanchuic arteries consist of two of about 
e<jual size, tho ccrliac and the anterior mesenteric fepringiug close together 
from the dorsal afU’ba and supplying hotw^oeu thorn the greater part of tlio 
canal as well as tho livor, pancreas, and spleen, and of a small posterior 
incsoiiteric supplying the rectum. 

In *<cymnHs, on tho otlier Imnd, there is only a single main artery, tlio 
codinc (Ih's. 2 and 8, co m)^ which sends off a hepatic hranch, and runs 
hack wauls along the right wde of the stomach, parallel to the bile-duct and 
])ortiil vein, sujiplying the left side of tho sttnuach as it goes ; it then passes 
to tho dorsal side of the bursa Entiana, and curves round the latter to reach 
the ventral aspect of tho intestine ; forming then tho duodenal artery {dn, a) 
which takes a spiral course round tlie ventral and left sides of tho gut, send- 
ing off transverse branches to its walls, as well as the intra-intostinol 
artery presently to bo doscribod. The coeliao also gives off, near the 
pylorus, a small left gastric artery (</. a), which curves round tho posterior 
border of the stomach, and then passcH Bti*aight forward along its left side. 

Tho rest of the alimentaiy canal is sup^iliod by no less than three mosea- 
toric arteries, an anterior (fig. 8, n , »?. ti), a middle (wi. w. a), and a posterior 
(p. w. a) ; all are small arteries proceeding straight from the dorsal aorta to 
tho right side of tlie iutestino, and forming between them a longitudinal 
vessel, which runs parallel to tho mesenteric vein (w. r), sends off transverse 
branches to tho light side of the intestine, and takes altogether a spiral 
course, so that its distal end comes to lie on the ventral wall of the gut 
(fig. 2, p, m, a). Tho anterior mesenteric, which is the largest of tho three, 
gives off a liono-gastric artery {l.g.a), which gives branches to the splooii 
and is continued up the left side of the stomaoh* 

Tho blood is returned from tho intcstiino by two veins, tho duodenal 
(dw, v) and the mesenteric (w. r), which pass forward with a turn to tlio 
right and unite with one another close to tho pylorus to form the portal 
vein (fig. 8, p» v ) : tho duodenal runs alongside tho artery of the same name 
(du.u), the mesenteric alongside tho longitudinal branches of the mesentorio 
arteries. The duodenal vein receives transverse veins from tho intostinal 
15 
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walls, several small pancreatic veins from the right lobe of the pancreas, 
and a large anterior splenic vein (a. «/>• v) from the spleen, as well as the 
intra-intostinal vein mentioned below : the mesenteric receiving transverse 
veins from the mtostinal walls, and a large lieno-gastrio vein {t.y.v) which is 
formed mainly by a longitudinal vein from the left side of the stomach and 
receives also veins from the spleen. After receiving the lieno-gastric, the 
mesenteric vein runs through the left lobe of the pancreas, receiving veiulets 
from it, and unites witli the duodenal immediately anterior to that gland. 
The common portal vein passes dorsal to the bursa Entiana and along the 
right side of the stomach, parallel with the cccliac artery and bile-duct, 
receiving as it goes the veins for the right side of the stomach. 

In the paper already referred to on the spiral valve of the skate, I 
described that structure as being supplied entirely by the mesenteric arteries 
and veins, but stated that the bursa Entiana received a special blood-supply 
in the duodenal vessels. -Owing, however, to imperfect injections, I missed 
one important point. The spiral valve of Elasmobranchs has, in fact, a double 
blood-supply ; vessels from the transverse branches of the mesenteric — and 
in Scymuiutf Mmtelus^ etc., of the duodenal — arteries and veins pass inward 
to it, but in addition to these its free edge encloses an artery and vein which 
may be traced forwards into the duodenal artery and veins respectively. The 
vein in question has been shown by Balfour’^’ to bo formed from part of the 
sub-intestinal vein of the embryo. As far as 1 know no name has been 
given to it as it occurs in the adult, and as it corresponds to part only of 
tbo Bub-iutestinal voin, and is known to persist only in the spiral valve of 
Cyclostomata and Elasmobranchs, I propose to call it the intra-vnteatinal van, 
and the artery accompanying it the intra4nteatinal artery. It attains its 
greatest dimensions in those pharks which possess a scroll-valve, such as 
Zygoma^ Carchariaa, and GaleocerdOf^ but is almost equally conspicuous, as 
I have lately found, in Muatelua antarcticua and in Callorhynohua antaretiaia^ 
both of which have an ordinary spiral valve, although that of the Uvlo- 
cephali shows transitional characters to the scroll- valve. | In Seymnua, as in 
the skate, the iutra-intestinal vein is quite small and easily missed in 
injecting. 

But the most interesting point in the vascular system of Seymnus is the 
presence of a large lateral vein, having the same essential relations as the 
vein I described in the skate. § Posteriorly it is connected with the veins 
from the pelvic fin, from the anterior border of which it passes forwards 

* Comparative Embxyology, vol. ii., p. 636. 

t See Dutemoy, Ana. des Sd. Nat., eer. h., 1883, t Hi. 

{ See ** Spiral Valve of Skate,” loo. oit., p. , 

I ” On tbs Venous System of the Skate,” Trans. N.Z. Inst., vol. rib, pp. 418-18, 
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and slightly upwards, parallel with the cutaneous ridgo described above, to 
the pectoral fins, where it is connected with the brachial veins. It thus 
marks exactly the position of Balfour's lateral ridgo, or in other words of 
the hypothetical ancestral lateral fin. It is worthy of notice that the body- 
muscles are disposed peculiarly with regard to this vein (fig. 4), a transverse 
Rootiou showing that the muscular bundles are disposed around it in a radi- 
ating fashion. The section also shows that the ridgo in question is not a 
more cutaneous structure like the lateral keels on the tail of Lamua, Car- 
charodon, etc., which are formed merely by a thickening of the tough, 
white, fibrous tissue of the dermis. In the pro-pelvic ridge of Sci/mnus, on 
the other hand, the skin is no thicker than in other parts, but is moulded 
on an actual muscular ridgo. Throughout the greater part of its course 
the lateral vein lies immediately beneath the peritoneum. 

Physiologically, I am disposed to tliink that the lateral vein has but 
little significance, since except at its anterior and piistcrioj* ends it receives 
only the small veins from the abdominal walls. This, couided with tlio 
structural peculiarities just mentioned, seems to confirm the view I advanood 
in describing the corresponding veins in the skate, namely, that the lateral 
vein represents tlie vein of the primitive vertebrate lateral fin. It seems 
possible also that it may bo genetically derived from the lateral vessel of a 
more remote vermian ancestor, but tliis is merely a suggestion. 

The lateral vein exists also in Acanthias vulgaris ^ Mustrlus anUi ret inis ^ 
and Chiloscyllium furmmy in which, as in Snjmnusy it is so obvious a struc- 
ture that, in spite of the absence of any mention of it in the books at my 
disposal, I feel sure it must have boon previously noticed. 

4. Urinogenita! organs^ 

The kidneys are very long, extending nearly to tho anterior boundary 
of tho body-cavity, and apparently representing both moso- aiid meta- 
nephi*OB. That the mesoncpliros should remain functional in the adult female 
is notowoilihy, since from the analogy of other Belachians it is probably con- 
verted in tho male into the epidymis. A single ureter runs alongside tho 
inner edge of each kidney, widening posteriorly, and finally dilating into tlie 
urinary bladder. Projecting into tho cloaca at its anterior end is an unusually 
large median urinary papilla (fig. 1, ti.p), on tho ventral surface of which, 
near the apex, is the single urinary aperture ; this loads into a compara- 
tively narrow canal in the very thick-walled papilla, and into tlie anterior 
end of the urethral passage thus constitutod tho two urinary bladders open. 

The oviducts open into tlie cloaca by widish apertures (fig. 1, one 
on either side of the urinary papilla. The posterior part of each (t/t) is 
wide, having in the gravid state a considorably groator diameter than either 
the stomach or intestine, and forming a uterus or brood-pouoh : a little 
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anterior to the level of the bursa Entiana the diameter suddenly diminishos, 
the uterine portion of the oviduct passing into the Fallopian portion 
Each Fallopian tube passes forwards, dilates into an oval oviduoal gland 
(o./y?, supposed in the figure to bo seen through the liver), this narrows 
again, curves round the side of the gullet to its ventral wall, whore it turns 
backwards, unites with its follow, and the common tube thus formed opens 
into the coolum by a single trumpet-shaped aperture This median 

common portion of the Fallopian tubes is connected with the ventral body- 
wall by a vortical sheet of peritoneum or falciform ligament. 

The Fallopian tube has its mucous membrane produced into longitudinal 
ridges : in the uterus these become, as it were, frayed out at their edges, 
forming longitudinal rows of long villi provided with very large and obvious 
vascular loops. These serve to furnish a supply of oxygenated blood to the 
embryos which ore retained in the uteri until fitted for independent 
existence. 

The specimen examined was a gravid remale, the two uteri containing 
togetlier ion foetuses. The presenoe of the ovidneal glands in this form 
indicates clearly that the viviparous condition is a secondary one, since the 
function of those glands is the secretion of the horny egg-shelL In this 
connection it is worthy of remark that the oviduct contained yellowish- 
brown silky shreds, quite like those found on the undeveloped egg-shell in 
the skate, and evidently representing a rudiment of that structure. Accord- 
ing to Balfour^ the egg of Muatelm^ Gahua^ Carchariaa, and is at 

first enclosed in a delicate shell : if this is the case in Segmnua the shell 
must bo thrown off at a very early period. 

5. The nervoua ayatem and aenac organa. 

The brain presents several points of interest. It is much elongated 
owing to the groat length of the medulla oblongata and thalamencepholou, 
the optic lobe and cerebellum having the usual proportions (see fig. 7~10). 
The medulla oblongata (m. o) is considerably wider than the spinal cord, 
and presents above a long shallow fourth ventricle (v. 4) : at its anterior end 
it is produced dorsally into largo restiform bodies (r. />). 

The cerebellum (ch) has a regularly oval outline ; its dorsal surface is 
marked by a median longitudinal groove, and it is connected with the 
medaUa at about the middle of its length by large corobellar peduncles (pd). 
It contains a largo cavity, the oerebellan vontriole or metacede {ch. r), which is 
in free communication below by a central aperture with the fourth ventricle. 

The mid-brain has the usual structure, consisting of a ventral portion, 
the crura cerebri (c.c) and of paired dorsal elevations, the optic lobes {o,l ) ; 
it contains a large cavity in jEree communication behind with the fourth 
ventricle, which may be called the mid-ventricU or meaoccaU (m.v). 

♦ “Oomp. Embryology, ’» vol. il., p. 88. ^ 
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In front of tlio mid-brain comes the greatly elongated tbalameuoophalou 
or ’twixt-braiu («/ir) ; it is best described as a shallow trough, roofed over 
only by a small band of nervous matter at its hinder end and for the rest 
by pia mater ; the tliird vcnticlo or ihalamoctcle is thus widely open above, 
and tliere are no lateral thickenings answering to thalami optici. 

In most Elasmobranchs, — indeed, according to Q anther, in all, — ^there 
exist on the ventral surface of the thalamonccphalon just behind the optic 
chiasma (o,c), paired ovoidal bodies, the lobi inferiorcs : there is no trace of 
tliem in Scymntis ; the tholamencephalou is merely produced ventrally into 
a thin-walled tubular infundibtilum {inf), which extends backwards over the 
ventral surface of the mid-brain and is continued directly into the hollow 
thin-walled pituitary body (yty). Extending along the middle ventral line 
of the infundibulum and pituitary body is a flattened oue-lobed sacous 
vasculosus (ff.v). 

The prosencephalon is very interesting : instead of forming a transversely 
elongated mass, either solid, as in Jtaja, or containing small ventricles, as in 
Scylliwii, it consists of a small unpaired hinder portion {pre) continuous 
with and passing insensibly into the tiialamencephalon, and of paired, 
divergent, pyriform bodies, the cerebral hemisphere (r. /<). Similarly, the 
cavity of the prosencephalon consists of an unpniied posterior portion (pre) 
wliich may bo convenieutly called the prosocttle, and is perfectly continuous 
with the tliird ventricle, and of paired latoitil ventricles (/. u). Tlio walls 
of the whole fore-brain arc very thin, and tliere is no constriction between 
the lateral ventricles and the prosocoale, or between the prosocoole and the 
third ventricle. 

The olfactory lobes {olf) are comparatively short, dilated at their ends, 
and contain olfactory ventricles {olf. v) continuous with the lateral ven- 
tricles. 

The brain of Scymnua is thus seen to exemplify with diagrammatic 
clearness the typical structure of tho vertebrate encephalon. Wo have the 
large fourth ventricle ; the cerebellum retaining its primitive character of a 
hollow out-pushing of tho roof of tho fourth ventricle ; the mid- ventricle 
showing no distinction into aqueduct of Sylvius and optic ventricles, and of 
approximately equal calibre with the third and fourth ventricles ; the prosen- 
cephalon, or cerebral rudiment of the embryo, composed of an unpaired 
hinder portion which bifurcates in front to form the paired hemispheres, aud 
these again continued insensibly into the olfactory lobes ; the fore-ventricle 
or cavity of the fore-brain, in the form of a Y-shaped space, tho stem of the 
Y being represented by tho prosocoale and third ventricle, tlio arms by tho 
lateral and ol&otory ventricles ; finally all the cavities are large, and their 
walls but little th^ened : this is espeoially notioeable in the ease of the 
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fore-brain » vhoro there arc no thickenings for optic thalamii corpora striata, or 
lobi inleriores, and no oonstriotion of the prosocoelo to form a Y-shaped 
** foramen of Monro ” like the third and lateral ventricles. 

The second (ii.), third (iii.), and foixrth (iv.) nerves have tlie nsaal 
relations ; springing from the anterior end of the medulla oblongata are 
three chief roots (v., vii,, viii.), which I had not the opportunity of tracing, 
but which, judging from analogy, must bo the roots of tlie hfth, soventli, 
and eighth nerves : of these one is dorsal in position and posterior to the 
others, and is evidently the root considered by Balfour''^ as the ramus 
dorsalis of the seventh, which goes largely to form the ramus ophthalmicus 
superfioialis of tlie orbitonasal nerve. A small backwardly-direoted nerve 
behind those roots is probably the glossopharyngeal (ix.), and several largo 
roots towards the posterior end of the medulla the vagus (x.) 

There is nothing of special interest about the nasal sacs, and in the eyes 
the only points I have to mention are the extreme dilation of the circular 
pupils, and the presence of a beautiful argontoa intoma or silvery tapetnm in 
contact with the whole extent of the retina. According to Owen this silvery 
layer of the choroid is internal also in Galnut, The auditory organ has the 
usual structure. 

6 . Kmbi^gology. 

The few observations I have to make under this head are concemod 
almost entirely with the external characters of the three stages found in the 
uteri of the specimen dissected. 

F&at Biagfi , — Of the ton foetuses, one was very considerably younger tlian 
the rest, and had a length of about 7 ram. It is represented in fig- 11 • In 
general form it corresponds pretty nearly with Balfour’s “ Stage I,”’*' but 
presents many differences of greater or Ice^s importance. 

The head is very sharply separated from the trunk, which latter is 
strongly arched dorsally and much compressed from side to side. The tail 
(c) is quite short but quite clearly differentiated from the trunk and sharply 
bent round against the loft side. From this latter circumstance it would 
seem that octivo movements had already begun, as in Balfour's “ I,” but 
the embryos were all dead when I received them. There is as yet no trace 
of a caudal fin, but the tail can hardly be said to be dilated terminally. 
Other resemblatioes to “ I » are found in the fact that the cerebral flexure 
is bx from complete, the fore-brain (f.b) being still in advance of the mid- 
brain {fft.h), in the imperfect condition of the eye (/*), in the small number 
of myotomes, and in the great size of the somatic or umbilical stalk {so.$) by 
which the embry o is attached to the yolk-sac. 

• Oomp. BmbryoL, voL ii., p. 878. ' — — 

• <* The Dereloptneni of ElMmobvendb Fiehee (Joum. of Anat. and Phya., voL x., pi. 
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In other characters, however, this embryo had advanced considerably 
beyond I,” and was indeed as far advanced as “ M/' The month (m) is 
lar^o, and its thickened edge due to the presence of the ptorygo-quadrate {vt*q) 
and Mecholinn (wnO bars which afterwards become the upper and lower jaws, 
is very obvious. There is already the full nximber of six visceral clefts, of 
which the first {np) has completely taken on the character of a spiracle : on 
the anteiior edge of the second (first branchial) cleft (Jo\]) are minute den- 
ticulations, which appear to be the rudiments of the external gills. Jjastly 
the pectoral fins (pr) are well developed, occurring in the form of small out- 
growths a short distance behind the last gill-cleft (//r.5). 

Tt is thus seen that the mouth, the gill-clefts, and the pectoral fins 
deyelope far more rapidly in Scymnua than in cither of the genera (Scylliwn 
and PHstiurm) studied by Balfour. A Scymniut embryo of stage “ I ” has its 
pectoral fins as far advanced as a Scyilium or l^mtiuma of stage “ L,** while 
its gill-clefts are in the condition of those of the same genera in stage “M.” 
Further observation will be necessary to show whether this is a constant 
family difference, Srymnua belonging to the SpimntUr^ Scyilium and Priatiurus 
to the or whether the embryo I have just described is abnormal. 

1 have noticed more than once in Muatclua antardicua one foetus out of the 
whole number in a single gravid female in a far more backward stage of 
development than the rest, and such arrest of development is not unlikely 
to bo accompanied by deformities of some sort. 

Second atage, — To this, as to the first stage, only one of the embryos 
belonged ; it was about 18 mm. long, and is shown in fig. 12. 

Tt is, on the whole, intermediate between Balfour’s stages “M” and 
“ N,” inclining in most respects to M.” The head has a remarkably square 
outline in side view, the cerebral flexure having proceeded just far enough to 
bring the fore- and mid-brains (/.ft, w.ft) into the same transverse vortical 
plane. The eye (c) is large, and the nostril (wa) well formed. The distal end 
of Mechers oartilage has rotated forwards to such an extent that the axis of the 
mandible (mn) is nearly vertical. The rudiments of external gills are visible 
in all the branchial clefts but the last : none have as yet appeared in the 
Bpirade (ap). 

All the fins (pc, pv, d 1, d 2) are now formed, and occur in the form of 
flattened crests, mostly with evenly curved free edges : the caudal fin (c) is 
perfectly diphycercal. The somatic stalk has undergone great relative re- 
duction. 

Third Btage. — The remaining eight embryos correspond pretty nearly with 
stage '*0*' of Balfour, although in Oorrespondenoe with the fact that the 
brain is less advanced, in comparison with other organs, than that of 
ScytUum, the cerebral flexure and general features of the head correspond 
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ratbor with “ L.” The mid-brain (fig. 18, m,b) forms tho anterior termina- 
tion of the head, and the ventral surface of the fore-brain (/./>) looks directly 
backwards. 

The mouth (fig. 14, nt) is greatly reduced, and has in fact almost pre- 
cisely the form, relative size, etc., as in Balfour's “ 0.” So also have the 
branchial apertures (hr. 1, hr. fi), from which as well as from tho spiracle 
(jip) tho long extoTnol gills now emerge. The dorsal ((f 1, d 2) and pectoral 
(pc) fins are beginning to assume their adult form, their lino of attachment 
being no longer their greatest dimension. Tho caudal fin (r) shows the first 
indication of tho change from diphy- to hetero-cercality : on its ventral 
edge, near the tip, is a slight emargination, evidently the commencement of 
the very marked notch in tho corresponding position in the adult (fig. 15). 
In front of the anterior end of the pelvic fin (pv) the lateral ridge is now 
visible and has the same relations and proportions as in the adult (fig. 15, 
i.r). The length of the embryo in this stage is about 40 mm. 

Up to the present time I have been able to do veiy little towards the 
furtlicr examination of these embryos, and all I propose to bring forw^ard in 
the present paper is the fact that in the third stage the lateral vein (figs. 5 
and 6, /.r) is well dov6lox)ed, and is indeed nearly as large as tho cardinal 
vein (cif)t and considerably larger than the dorsal aorta ((Lao). Of tho two 
sections figured, fig. 5 is taken along the line .ry in fig. 18, or just in front 
of the pelvic fins, fig. 0 along .r'r/' or tlirough the pelvic fins. In both 
figures the lateral vein (Lv) is soon to bo a veiy obvious structure, a fact 
w^hich makes its absence in Sci/lliim and rristiunis — since it is not shown in 
any of Balfour’s figures — somewhat remarkable. Having, unfortunately, no 
spirit Bpeeimeu of either of tlieso genera, I have not been able to ascertain 
whether it exists in tho adult : as mentioned above, however, it is present 
in the allied Chiloacylliam. 

A few weeks ago I received a letter from Mr. Balfour,**' in which the 
following passage occurs ; — “ I was very much interested in your paper on 
tho skate’s venous system. The lateral veins you describe are very peculiar, 
and I should not hesitate to consider them as confirming my view of the 
fins, were it not for tho specialized character of the skate, which you your- 
self urge in your paper. One would like to find them either in the embryo 
or in some less specialized form.” 

The necessary confirmation is afforded by the facts detailed in the 
present paper. Tho lateral vein exists in every Selachian I have yet had the 
opportunity of examining : in all it follows the dfrection of Balfour’s lateral 
ridge, from the anterior border of the pelvic fin forwards and upwards to 

* 1 little thonght at the time that this letter was tho last I was ever to have from the 
writer. 
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tho posterior border of the pectoral : it rcooives tlio blood from both pectoral 
and pelvic fins, but is without important feeders in tlie intermediate part 
of its course ; and, lastly, it is fully established as a fairly early embryo of 
Seym n us. All these facts tend to support tho theory that the lateral vein 
represents the veins of tho primitive vertebrate lateral fins, and is therefore 
a structure of cousiderable morphological interest. 


FiK. 1. 


EXPLANATION OF PLATES XXXI. AND XXXH. 

Dissection of Scymnwt lichia^ female, made by opening tho body -cavity by a 
median ventral inoision ; intondod to show the general disposition and pro- 
portion of the chief abdominal viscera (about | nat. size). 


Fir. 2. 
Fig. 


ah, p, abdominal pore. 
b, bursa ontiana. 
ed. stf cardiac portion of stomach, 
rf, doaoa. 

/. f, Fallopian tube. 

/. t ' , common peritoneal aperture of Fal- 
lopian tnbos. 

//. A. f), gastro-hrpatio omentum, 
inf, intoBtino. 


fr, tho two lobes of the liver turned 
forwards to show tho other viscera, 
o. oviduoal gland, shown in dotted 
outhno through the liver, 
pn, pancreas. 

p7/. sf, pyloric portion of stomach, 
spf, spleen, 
n.p, urinary papilla. 
tit, iitoruB. 


ut\ oloacal aperture of uterus. 

The stomach and intestine from the ventral a^iioot (]( nat. sizt'). 

Tho stomach and intestine from tho right side (i| nat. size). 

In lig. 2 the bun«a Euliana is opened, a*' well a^ a poition of the intestine, so 
ns to shiiw the pyloric and spiral valves. 


a. m. n, anterior mesenteric arteiy. 
fi. njK r, anterior splenic vcm. 

6. c, bursa Entiann. 

b, d, bile duct. 

cd, sfy cardiac iiortion of Htomach. 

TCP. a, c(e1iac artery. 

dll. rr, duodenal artety. 

du. r, duodenal vein 

y. ft, smoU left gastric artery. 

1. ih a, lieno gastric arteiy. 

/. g, 1 % lieno-gaHtrio vein. 


m wi. ri, middle mc»scnteiic artcr> . 

m. Vf mesentoric vein. 

j), m. II, posterior moscuterio artciy. 

p;i, right, and jm\ left lobe of pancreas 

p. r, portal \ein. 

py, pylorus. 

py, Hts pyloric portion of stomach, 
r, rectmii. 
r. r 7, reotal gland. 
npU spleen, 
sp. 17, spiral valve. 


Fig. 4. 

Fig. 5. 
Fig. 6. 


IT, wall of intestine. 

Transverse vortical eeotion through body-wall, a little anterior to pelvic fin (nat. 
size). 

fn, integument. m, body muscles. 

7. r, lateral ridge. p, peritoneum. 

7. 17, lateral vein. 

Transverse veriioal section of an embryo in the third stage, taken along the lino 
xy in fig. 13. 

A similar section taken along xfy\ 

Both figures x 10. 

on. d, arohinephxio or segmental duet, 
e, caudal vein, 
ed, cardinal vein, 
ek, notochord, 
d. 00 , dorsal aorta, 
p, genital ridge, 
int, intestine with spiral valve. 


L r, inter-renal body. 

k, tubules of kidney (metancpliros). 

/. 17, lateral vein. 

my, spinal chord. 

mil*, mesoreotum. 

pv, pelvic fin 

f. p7, rectal gland. 
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Fig. 7. 

Fig. 8. 
Fig. 9. 
Fig. 10. 


Fig. 11. 
Fig. 12. 
Fig. 13. 
Fig. 14. 
Fig. 16. 


The brain, from aboTC, with the lateral mid, and corebdlar ventridos opened 
on the right side. 

The middle portion of the brain from beneath. 

The brain from the loft side. 

The brain in longitudinal yertioal section. 

Figs. 7-10, all nat. sise. 
e&, corebellnm. o. c, optic ohiasma. 

cb. V, ocroboUar ventriolo. o. I, optic lobes. 

o//, olfactory lobes. 
clf, o, olfactory ventricle, 
jpd, cerebellar peduncles. 
prct unpaired portion of 
prosencephalon and 
prosoocele. 
pty% pituitary body. 


e. c, cmra cerebri. 

c. It, cerebrd homisphorc. 
tn/, infundibulum. 

l. 1, lamina terminalis. 

7. t), lateral ventriolo. 

m. 0 , medulla oblongata, 
m. v, mid- ventricle. 

Side view of embryo of first stage (x 10), 

Side \iew of imbryo of second stage (x 6). 

Bide view of embryo of third stage ( X 8). 

Under view of head of embryo of third stage (X 3). 
Side view of adult female (about } nat. size) 

6f. 1, first, and hr, 5, last gill -cleft, 
r, caudal fin, (in fig 11, end of tail). 

d. 1, first, and d. 2, second dorsal fin 
fy eye. 

c. 6r, external gills. 

/. 6, fore-brain. 
h, 6, hiud-biain. 
m, mouth 


r. hy rostiform bodies. 

$p, e, spinal cord. 

e, suoous vasoulosus. 
thcy thnlomencpphalon. 

V. 8, third ventricle, 
r. 4, fourth ventricle, 
n.-ix , roots of cerebral 
nerves. 


m, by mid-brain, 
mn, mandible, 
tie, nasal aperture. 
pfy pectoral fin. 
pt. qy upper jaw. 
pvy pelvic fin. 

# 0 . Sy somatic stalk. 
ap, spiracle. 

{rjfy and x'y' (m fig. 13) lines along 
i^hich the sections shown in figs. 
6 and fi arc taken. 


Art. XXX. — On the Connection of the Air-bladdere and the Auditory-organ in 
the Red Cod (Lotella bacchas). By T. Jeffrrt Pabkkb, B.8o.Lond. 
Professor of Biology in the Universify of Otago. 

[Read before the Otago Inatitutey 9th May^ 1888.J 

Plate XXXm. 

Iff his Study of Fishes Dr. Oiintber says, — “ In many Teleostei a most 

remarkable relation obtains between the organ of hearing and the air- 
bladder. In the most simple form this oozmeotion is established in Perooids 
and the allied families in ▼hich the two anterior forms of the air-bladder 
are attached to fontanelles of the occipital region of the sknll, the vestibn- 
lam occupying the opposite side of the membrane by which the 
is oloeed. 


p. 117. 
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Parkbb . — On the Bed Cod (Lotella bacchus). 

Bathor more than two years ago*^ a x>a 2 >er was read before the Zoological 
Society of London, by Professors Bridge and Haddon, on iho auditory os- 
sicles of fishes ; I was unfortunately unable to hoar the paper read and as 
far as I know it has not yet been published, but before I left England Mr. 
Haddon was good enough to give mo a verbal account of the chief results 
contained in it. One of these was that in many fishes, notably certain 
Siluroids, the procossos of the air-bladder were produced outwards to the 
side- walls of the body, whore the skin became very thin, forming a sort of 
tympanic membrane, the vibrations of which were transmitted through 
the air-bladder to the oesicula-attditM and thence to the organ of 
hearing. 

On dissecting the common Bod Cod a short time since, I was interested 
to find a combination of the two arrangements just described. As no ac- 
cessory auditory apparatus has, I believe, hitherto boon described in any of 
the Oadider^ T have thought it advisable to present the following account to 
the Institute. 

On the hinder surface of a rmiglily-prepared skull of Loteli/i^ there is on 
each side of the occipital condyle (fig. 1, o.c) a largo foramen (aw../‘), bounded 
internally by the basi- and ex-occipitals (h,o, e.n), and externally by the opis- 
Ihotic If tlu skull is prepared with suflicicnt care, this fommen is 

soon to bo filled with an extremely thin plate (/), formed ]>artly of bone, 
l)artly of mombrtt,ne; its inner half is strongly x>laitcd and fan-liko, and 
belongs to the basi-occipital : it is separated by a membranous interval 
from the outer half, which is formed by the opisthotic, and is nearly smooth. 
This lamina forms the lower part of the posterior wall of the auditory cap- 
sule : tlio foramen, with the lamina stretched across it, may bo called iho 
auditory fontanelle. 

Immediately below and internal to tliis fontanelle is a largo downwardly 
directed x^rocess (jr) of the basi-occipital, serving for the attachment of some 
of the neck mnsoles, and having its hinder surface concave : immediately 
external to the fontanoUe is a process of the opisthotio (y) also bearing a 
oonoave surface : and external to iliis again on the posterior surface of the 
parotio process is a third facet (;$) furnished by tbo pterotic. 

The walls of the air-bladder (fig. 2) are for the most part thick and 
tough, but on the anterior half of its dorsal surface they become so thin os 
to be hardly distinguishable from tbo periosteum of the vertebral column. 
Near its anterior end the bladder becomes markedly constricted, and in 
front of the neck thus formed dilates considerably, forming the cornua 
which pass outwards and slightly forwards and upwards with this anterior 

* In the early part of 1880, 1 boliave ; but strangely enough I can find no notice of 
.the paper in the Index of ** Nature.'* 
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face closely applied against the posterior surface of the skull. Each cornu 
fits closely against the three facets already mentioned, and is strongly 
attached by fibrous tissue to y and as well as to the outer border of x. 

Over against the auditory foutanelle the wall of the bladder becomes 
considerably thickened, forming a pad (p) which fits tightly into the fora- 
men and comes in close contact with the lamina of the fontanellc, its surfaco 
presenting folds corresponding to those in the lamina. 

The outer or free end of each cornu of the air-bladder comes in close 
contact with the thin skin (fig. 8, /r) immediately in front of the dorsal end 
of the shoulder-girdle and beneath the operculum (op). 

The arrangements described must form a fairly efficient transmitting 
apparatus to the organ of hearing. Sonorous vibrations meeting the thin 
suboporoular skm, will bo transmitted to the air in the air-bladder and 
thence to the auditory fontanellc, the vibration of which will act imme- 
diately on the perilymph. The suboporoular skin will thus act as an im- 
perfect tympanic membrane, the air-bladder as a tympanic cavity, and the 
auditory foutanelle ab a fenestra ovalis. 


Fig. 1. 


Fig a. 


Fig. 8. 


EXPLANATION OF PLATE XXXIII. 
Hinder view of the sknU of Lotella hacchus (rat. bikc). 


au.ft right auditory foutanelle. 
b. Of haai-ocoipital. 
r. Of ex-ocoipital. 

<»p. Of epiotio. 

/. m, foramon magnum. 

If lamina filling up left auditory fon- 
tanelle. 


op. Of opisthotio. 
pt. Of ptorotio. 

8. Of supra-ooipital. 

XfPfZf facets for attachment of air- 
bladder. 

IXf X, foramen for exit of ninth and 
tenth nerves. 


Anterior end of air-bladder opened from the dorsal side ; p, pad fitting ogainst 
auditory fontancdle ; r, rote mirabile. 

Transverse section taken just behind the head (diagrammatio). 

Of place where air-bladder comes in osi, oesophagus, 

contact with suhoperoular integu- p, pad of air bladder, 
mont. up. c, Bpinid cord, 

br. Cf branchial cavity. v. 1 , centrum of atlas vertebra. 

Zy, lymphatic gland (so called head-kidney). 
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Art. XXXI.— 0/i the New Zealtnid Desmidiefe. AiUitinns tn Catalogue 
and Notes on various Species. By W. M, Maskell, F.R.M.S. 

[Read before the Philotophical Inetltute of Oanterburyt 5th Ootober, 1882.J 

Plates XXIV. aud XXV. 

The following paper consists of two parts : — First, a list, with descriptions 
and figures, of those plants which I have been able to add to my former 
catalogue ; aud secondly, notes upon some of the species described or men- 
tioned in my paper, vol. XIII. of the Transactions, 1880, p. 297. 

Several of the plants given in the following list have come to me in 
gatherings from Hawke’s Bay, and I must express my thanks to Dr. 
Spencer, of Napier, who has kindly forwarded these gatherings, and in 
other ways materially assisted me. Indeed, strictly speaking, 1 have no 
right to include these in my paper ; but Dr. Spencer informs me that he is 
not able this year to publish them. I understand that be proposes shortly 
to describe several new species in other families of Algm. 

In order to mark tlie plants so sent to mo 1 have put after eaclji the 
letter S, in all coses whore I had not previously found the plant m Canter- 
bury or elsewhere myself. 

I have also to tiiank Professor Nordstedt, of Lund, for sending mo papers 
of his upon Desmidieo) and other Algo), which have been of great service ; 
also Mr. Joshua, F.L.S., of Cirencester, England, who kindly scut me, a few 
montlis ago, a number of tubes containing gatherings of AlgO) from various 
parts of England. In these tubes, although I have not yet thoroughly ex- 
amined them, I have found, so far, more than fifty species of Desmidiea), many 
of which ore uncommon, and all liave been of great use to mo for comparison 
with the New Zealand forms. 

My works of reforonco have been increased since 1880 by the addition 
of Babonhorst's “ Flora Europroa Algarum,” Pritchard’s '* Infusoria,” the 
** Annals and Magazine of Natural History,” aud others. Examination of 
these has not compelled mo to abandon any of the spcGics which I set down 
in my fonner paper as now, with the cxoox>tion, perhaps, of Staurastrum 
{Didymodadon) Stella and DocUlium dilatatum. The former may possibly be 
8^ furcigertm or S. sexangulare : the latter is said by Mr. Archer to bo pro- 
bably i). ovatum, Nordstedt. 

I have been fortunate enough in the last two years to find some species 
of Desmidiece in conjugation, with attached zygospores, notably Cosmanum 
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tetranphthalmum^ Clonteriim aceromm^ dost, lineatam^ Peniwn wargaritaceum, 
and a few more. Still, conjugation seems to be very rare here, and Dr. 
Spencer tolls me that it is equally so in Hawke's Bay. By the way, it is 
ourions how oaprioions the Algm often seem to be iu their appcoranoo and 
disappearance. For example, two years ago, Micrasterias rotata and M, 
ampullacea swarmed in some pools. This year both are exceedingly scarce 
about Christchurch. Vohox glohator was to bo found, in 1878 and 1879, in 
myriads : since then I have seen very few, and during the last twelve months 
not a single specimen. 

It will be observed that, with the help of the Hawke's Bay gatherings, I 
have been able to a<ld three genera to the New Zealand Flora, viz., Desmi- 
dium^ Xanthidium, and Arthrodesmm ; but I have not found any of these in 
Canterbury. 

The measurements adopted in this paper are expressed in the modem 
nomenclature which, as I understand, microsoopists in lSuro][)o are endea- 
vouring to bring into general use. Instead of the old ** inch," and 
fractions of it, which were only intelligible to Englishmen, niioro-moasure< 
ments are now expressed by the symbol p, representing a micro-milUmtre, 
One p ss: ytAtu zoilliniic^tre » ^ inch almost : so that, for example, 
instead of saying that Micrasterias rotata has a length of inch, one would 
say nowadays 278 p. This mode is intelligible to observers of all coun- 
tries, and is undoubtedly preferable to the old one. 

I regret to say that a httlo ditch near the Fendalton Boad, which has 
supplied mo with some of the most curious of the New Zealand Desmids, 
including Tripheeras iriderdatum^ Staurastrum acideaium, and others, will 
soon be no longer available. At the best it was only a little grip " in a 
field, almost dry in summer ; and it was always a puzzle to me how so 
many uncommon forms got there, especially as it could not have existed 
many years. But now the march of progress is rapidly effacing it, and the 
streets of the flourishing village of Bryndwr will probably in a few weeks 
destroy it altogether. The worst of it is that I know no other habitat in 
Canterbury for some of these forms. 

Pabt I. 

Additions to Catalogue of New Zealand DesmidiesS|^ 

1. Deamidinmi Agardh. 

J). ewartdi^ Agardh. S. (R. IV.) 

Not uncommon, apparently, in Hawke’s Bay. It has not been foimd in 
Canterbury. 

D. aptogonkm, Brdbisson. 8. (B. XXXII.) 

I have not seen this plant, which Dr. Spencer informs me occurs very 
rarely in Hawke's Bay, 
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2. SphsBrosoflma, Corda. 

S. pulehnm^ Bailey. S. (E. XXXV.) 

Occurs in Ilawko's Bay, rarely. I have not seen it. Mr. Archer (in 
Pritch. Jnf., p. 724) includes this plant in the genus Spmdyhmum, as it has 
no processes uniting the joints. Uabeuhorst considers SpundyloButrn only 
a Buh'gonus of Sphrerozusma, 

8. Suafltram, Khrenbcrg. 

E. ansatum, Ehrenberg. S. (R. XIV.) 

Not uncommon. From Hawke's Bay. 

4. CoBmarluxn^ Curda. 

C, ral/siu vor. /3, var. nov. 

Fig. 1. 

Dififors from the normal form only in its size, which is very small. 
Length in front view, 87*5 /«; breadth, 25 /t. But these dimensions are 
quite constant, and the larger form has not been present with it in any 
gathering which I have observed. Were it not for the slightly trianguhu: 
segments it might be ('. cncumia; it cannot be C. pyrarnidatum^ as the frond 
is smooth. 

Cm ihwaiteaiif Balfs. (E. XVII.) 

Fig. 2. 

Bare. 

I am doubtful about this plant, as I find no trace whatever of any gela- 
tinous covering, whether for single fronds or colonies. Ealfs says of it, 
“ puucta very indistinct the plant hero is smooth. Length, 44 p, 

0, pusUlum^ Br<Sbisson. 

Fig. 8. 

This is the smallest plant of the genus known to me. 1 copy Mr. 
Archer's description (m Pritch. lof., p. 731): “Frond verj' minute, 
slightly broader than long, constriction acute, segments anyulato-trapewid^ 
slightly narrowing upwards, smooth, angles rounded, ends slightly concave." 
1 think, however, that the plant hero is punctate. The plant is scarcely 
visible below a power of 200 diameters. Length of frond, 12 p ; breadth, 
15 p* 

Hitherto described only from France (Br6bi8son) and Saxony (Eabon- 
horst). 

Not common. I have specimens dividing, but no zygospores. 

Cm punetulatuiHf Br^bisson. 

Very similar to a young state of C. margaritiferum : indeed Mr. Archer 
(in Pritch. Inf., p. 788) unites the two. Babei^orst is doubtful on the 
point. 

Oommon, both in Canterbury and Hawke*8 Bay. 
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C. gmmiferum, Ikebisson. 8. 

Fig. 4. 

A large, handsome species, of the general appearance of C, margariti- 
ferutn^ covered with conspicuous pearly granules, but dififoring by having on 
each segment, at the middle, on hotli surfaces, a rounded protuberance 
bordered with granules, which is best seen in end view. (Pritoh. Inf., 
p. 788.) 

The typical plant has slightly truncate ends ; in our Hpccios the trunca- 
tion is sometimes not apparent. 

Seemingly not uncommon in Hawke's Bay. Tlie Europoaji si>ocies has 
only been found, I think, m Franco. 

C, ohaoletum^ Uantzscli, var. jmnrtainm, var. nov. B. 

Fig. 

Frond in front view almost circular, the breadth perhaps a little more 
than the length. Edge smooth. Constriction deep, narrow, linear. 8eg- 
ments broader than long, with a minute, bluntly-triangular process on 
each at the entrance of the constriction on each side ; procosHcs convergent, 
pointing slightly outwards. End view elliptic, showmg the processes. 
Surface of frond distinctly punctate. Diameter in front view, 60-65/1. 
Zygospore unknown. 

Not uncommon in gatherings from Hawke's Bay. 

Professor 0. Nordstedt, in a paper which ho has kindly sent me on some 
Algas in tlio museum of Lund, figures a species from Java — C. ohsoletum^ 
Hantzsch, closely resemhling the above. The same plant is found in 
Babenborst (Flor. Alg., sect, iii, p. 227) as Arthrodeamns obauletua^ a variety 
of A. convertjens. Ncitlier author, however, gives more than the very briefest 
dosoidption. Bui Prof. Nordstedt's figure clearly shows his plant quite 
smooth, without puncta. In other respects I soo no dilTorouco, and I think 
the puncta are not sufficient to raise our plant above the position of a 
variety. 

C. apeewsum^ Nordstedt, var. inflatum, var. nov. 

Fig. 6. 

Frond in front view ollipiioal, the ends not at all or very slightly com- 
pressed ; segments longer than broad, sides convex ; constriction deep, 
narrow, linear. Segments when empty sliowing rows of minnto somi- 
orbicnlar granules, the rows apparently radiatiny from the centre of each 
segment, but not reaching quite to it, so that the median space would be 
smooth if it were not for a number of lonyiludiml rows of smaller granules, 
which rows, being slightly curved and not all in focus at once, testify to the 
presence of a central inflation. The result of the two sets of granules is to 
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give a laterally-grooved appearance Jbo the segment and a minntely undulate 
appearance to the edge, while tlie central portion seems longitudinally 
costato. 

In side view each segment is angular-elliptic, the end somewhat truncate ; 
and a broadly rounded inflation is distinctly visible at each side. 

End view elliptic. 

Length of frond 72 /i ; breadth in front view 50 fx ; breadth at inflation 
in side view 87 fi ; breadth at constriction 25 /i. 

Not common : as yet only from the ditcli at Bryndwr, near Foudalton, 
whore TnplaceroH tiidentatiim ocenrn, and very rarely in gatherings from 
Hawke's Bay. 

I had long been puzzled by this plant, and had come to the notion that 
it might bo a now species. But my English gatherings from Mr. Joshua 
have been useful here. One of them is labelled, “ C. npecioBum var. hifurnie, 
Nordstedt,*' and Booms to contain scarcely any other Desmidiofe ; and the 
Eiiro])ean plant appears to correspond closely with ours. The differences 
are, that in the New Zealand plant the central inflation is quite distinct, 
especially in side view, and the ends ore either round or only compressed 
very slightly, in front view. 1 rather think also that the granules arc 
smaller than in the English form. 

I have mot with no description of the European C. Bpecioaum. Neither 
Balfs, Babenliorst, nor Pritchard mentions it; and the only reference 
which I have found in Professor Nordstedt's papers is a statement that it 
occurs very sparingly in the Sandwich Islands. 

The term “ bi/onne attached to my English specimens refers, I pre- 
sume, to the fact that some of them approach in outlino rather to C. 
botrytis, 

G, eyclimm Lundell, var. ampiiatum^ vor. nov. 

Fig. 7. 

Frond in front view orbicular, each segment being about twice as brood 
as long. Constriction linear, not deep, gaping. Segments when empty 
showing a number of minute semi-orbicular granules, arranged in rows 
radiating from the centre, so as to give a grooved appearance to the frond 
and an undulate appearance to the edge. The ends are not at all com- 
pressed. 

End view elliptic : the edge undulate. 

Diameter of frond in front view, either way, about 50 p : breadth at 
oonstriction 25 /«. 

Bare : as yet only from a ditch on the Sumner Bead, near Lyttelton, in 
company with Pmium margarttaoeum, 

16 



242 


Transactions, — Botany, 


I havo not seen Lundell's description of his plant, which appears to be 
very rare in England. But, in the “ Midland Naturalist," voL iv., 1881, 
I find C. cyrlicnm figured by Mr. A. W. Wills, without description. Assum- 
ing, as is most probable, that this figure is accurate, the English plant 
differs from ours in having a deep narrow constriction, so that the sog- 
ments approximate quite closely and indeed touch each other. In tlie 
New Zealand variety the wide shallow constriction is quite conspicuous, 
and the segments diverge from each other at once. 

C, hotriftis, Bory. (R. XVI.) 

In my former paper I expressed doubts as to this species ; but many 
specimens have since come under my observation and there is no doubt 
that the plant occurs here plentifully. It is common near Christchurch 
and in the Oust Valley. 

(\ t€trao2ihthalmmi, Kiitzing. (R. XVII, XXXHI.) 

Var. a, the large form. 8. 

I have no specimens from Canterbury which I can with ceiiainty refer 
to this plant, but several occur in gatherings from Hawke's Bay. I see no 
difference between it and the Enghsh plant* 

Var. /3, the small form. 

Fig. 8. 

The frond is small, more orbicular than in var. a, the segments being 
broader than long and the pearly granules are much smaller, indeed incon- 
spicuous. I should not have considered the two as the same species, were 
it not that in one of Mr. Joshua's English gatherings I find a plant 
(apparently identical with this) which is labelled “ Cos, tstraophthahium, 
small form, zygospores, not hotrytis, fide Nordstedt." In that gathering are 
some specimens in conjugation, and I have been fortunate enough to find 
one here also in the same condition, as shown in my figure. I may observe 
that Ralfs, in his description of the large form, says, — ** the sporangia are 
large and their spines finally branched; " but in his pi. xxxiii. he figures 
the spines as subulate. Those of my English specimens are also subulate, 
but probably in both instances the zygospores are not mature. 

Length in front view, 44 p ; breadth, 40 p ; diameter of zygospore, in- 
cluding spines, 65 p. 

Bare : from Lyttelton. 

C, undulatum, Oorda, var. /J, var. nov. (?) 

Pig. 9. 

The distinctive character of this plant is its small size, the length being 
only 8Sp, the breadth about the same. In Rolfs' plate xv. two sizes 
are shown, but both are larger than our plant, and the measurement given 
in the some work is, length ^ of an inch, or about 68 p. 
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C\ tenue, sp. nov. 

Kg. 10. 

Frond sub-orbioular, the segments slightly broader than long. Ends 
rounded. Edge smooth ; constriction deep, narrow, linear. Frond neither 
punctata nor granulate. A single starch vesicle is visible in the centre of 
each segment. 

End view elliptic. 

Length of frond 15*5 ft ; breadth at constriction 8 ft. 

Not common : my specimens wore all found amongst C/tara, in running 
water, near Christchurch. 

This is a very minute plant, scarcely larger than C, pusillum. It nearly 
resembles C. bioculatum^ Brebisson, but differs m the absence of the distinct 
isthmus which, according to Balfs, connects the segments of that species, 
and in having a deep and narrow, instead of a wide and gaping, constric- 
tion. C, exiffuum^ Archer (Micr. Journ., 1864, pi. vi.), has oblong seg- 
ments. 1 find none of the minute ( 'umana described exactly corresponding 
to this form. It has not the colour of L\ tinctuvu Balfs. 

5. Xanthidium, Ehreuberg. 

X crietatum^ Brebisson. S. (B. XiX.) 

1 have not found this plant in Canterbury. It seems to be not uncom- 
mon in Hawke’s Bay. 

X aculeatum^ Ehrenberg. B. (B. XIX.) 

Same remark as for the last species. 

6. ArthrodesmuBi Ehrenberg. 

A. incus, Brebisson. S. (B. XX.) 

Only from Hawke’s Bay. 

A. convergens, Elu*enberg. S. (B. XX.) 

Only a single specimen observed, in a gathering from Hawke’s Bay. 
The spines on the ends of the segments in this specimen were sigmoid, 
bending slightly outwards. 

7. Btauraatmmi Meyen. 

S. dilataium, Ehrenberg. (B. XXI.) 

Not uncommon. 

S» aUenians, Bribisson. (B. XXI.) 

Bare. 

8. tricorne, Bribisson. S. (B. XXII.) 

1 cannot identify any of my Canterbury specimens with this form, which 
appears to be common in Hawke’s Bay* 

Babenhorst considers the two last as only varieties of 8. dilatatum. The 
distinction between 8. aUernans and S. tricorne is very slight, depending 
upon a minute prolongation of the angles of the latter into short processes. 
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8, punctutatmif Br^Sbisson. (B. XXII.) 

Common. 

Distingntsbnblo from 8, dilatatam oliiefly by tho moro tnrgid segments 
and generally rongbor frond. 

8, aculeatnm^ Ehrcnberg. (B. XXIII.) 

Not common : aa yot only from tbo Bryndwr ditcli. It is cimous tliat 
tbia ditch, perhaps twenty yards long, a couple of foot wide, and a few 
incliCB in deptli, should have contaiuod so many spccios of Desmidion?, most 
of them too of great interest and beauty. 

8, sjutwannif Brebisson. (R. XXII.) 

Very rare ; indeed I am not sure that this plant occurs hero. Babcn- 
horst makes it only a variety of 8. {XanthUlium) furcatinn, Ehr., a plant 
which Balfs mentions only doubtfully. 

Some specimens in gatherings from Hawke's Bay were referred by Dr. 
Spencer to this species, but on close examination appear to mo to bo rather 
the next. 

S, eitatejthanumf Ehrenberg, var. em^tryinatunif var. nov. 

Fig. 11. 

Frond in side view deeply constricted at tho middle : tho constriction 
wide, gaping. Segments sub-elliptic, tho lateral margins convex or turgid, 
the outer margins nearly straight, sometimes concave. At each angle 
appear three spines, not in the same plane; tlie terminal spine long, 
subulate, tipped wftli a sharp awn, tho two otliers shorter, cylindrical, forked 
at tho tip. Those processes are quite smooth, but I think there is some- 
times a minute punctation on the frond. In on empty frond the terminal 
processes of the third angle can be seen foreshortened on the segments. 
There are no processes on the edges, except at the angles. 

Frond in end view triangular, the sides of tbo triangle emarginato, or 
widely cronate, being a little inflated at the middle. Each angle termin- 
ates in a somewhat elongated cylindrical or subulate process tipped with a 
sharp awn. On the sides, close to the angles, ore seen six other processes, 
shorter than tho terminal ones, cylindrical, and forked at tbo tip, and tho 
bases of these are conjoined ; they are not on tho plane of tho triangle, so 
that they present somewhat the appomranoe of a star with six short rays. 
At tbo base of tho fork, on each process, there is on exceedingly minute 
spine. The processes ore smooth and project a little beyond the sides of 
tho tnangle, not pcrpendioularly to the sides but pointing somewhat towards 
the angles. 

The whole plant is very minute ; average length of segments in side 
view (exclusive of processes) 28^ : length of side of triangle in end view 
(exclusive of awns) 28^1 ; length of awns 4/i. 
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At first siffht this plant might bo taken, in side view, for S. spinosum^ or 
in ond view for S, monticuloHum, Br6bisson. But it dlilors from tlio former 
in having its outer edges loss turgid than tho inner and in its xu'oeossos not 
being on the samo plane ; from tho latter in tho more cylindrical lateral 
processes and tlioir forked tips. Tho nearest resemblance to it is, I tliiufc, 
N. {Ihmidiuw) eustephanum^ Ehrenborg, an American plant, referred to by 
Kolfs, p. 216, witliout figure, and described and figured in IVitoliard’s Infus., 
p. 748 and pi. ii., fig. 8. Tho difibrences are that in tho New Zealand 
plant tlio sides, in ond view, are oraarginatc and not roctilinoar as in tlie 
Amnrican variety, and tho lateral processes project beyond the tides, 
w'heroas in Pritchard’s figure they are very small and do not roach the 
sides. In S, eenariuw, Ehrenberg (also American), similar processes pro- 
ject, but tlioro is also a second series of six others, shorter and in almost 
corresponding directions, behind tho first. In tho “ Midhvnd Naturalist,” 
vol. iv., pi. V., Mr. A. W. Wills figures S, pheudofurciifenfut, Hcinsch, not 
unlike our plant in end view, hut it is covered w’ith minute* spinoa on the 
procosfaoti as w^ell as on tho frond, and the side view is also difYercni. 

On tlio whole, 1 take this plant to be intermediate between S. emlepha- 
mm and S, smarium, 

S. clepsydra^ Sponeor (in lit. cum spocim.), sp. nov. S. 

Fig. 12. 

Frond somewhat largo, smooth. Segments in side view broader tlian 
long, widening rapidly fi-om tho coustrictiou which is not deep. Tho ex- 
ternal edges ore eitlicr straight or oftonor sliglitly concave ; lateral edges 
convex. Ultimate angles ending in a fine awn or mnero. Li consequence 
of the shallow consfiicliou the segments are closely united at tho base, the 
junction is broad, ami tliero is no isthmus or band whatever. Tho apex of 
tho third angle with its awn is usually visible beyond tlie external edge of 
each segment. 

Frond in ond view ti-iangulor ; the sides equal, slightly concave : some- 
what mammillato at tho angles which are terminated by tho awns. The 
concavity of tho sides is not always conspicuous. 

Frond quite free from puucta. 

1 have seen no zygospores attached to fronds, but in every gathering 
there are a number of bodies which may not improbably belong to tliis 
plant. They resemble generally those of N. dejeetum^ but have fewer spines. 
X have been able to compare them not only with Ralfs’ figures of S. dejec-^ 
tuMf but also with zygospores of tliat species in my English gatherings. 

Length of frond in side view 81-4o p ; broodtli at oxtomal edge of seg- 
ments (exclusive of awns) 80-85 p\ breadth at constriction 15-17 /*; side of 
triangle in end view 80-85 p ; length of awn 5 p. 
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It appears to be abundant in Hawke’s Bay, at least in one locality. I 
have not found it in Canterbury. 

This plant at first sight bears great resemblance to S. d^eotum, Br^b., 
and indeed, when seen in end view, is not to be distinguished from that 
plant. But, as Dr. Spencer remarks in his letter to mo, the broad junction 
of the segments in side view renders it distinct. Balls observes of S. dtjec- 
turn that •* its segments are connected either without a band or with a very 
short one : ” the expression of Babenhorst is — “ sinu amplo, acutangulo vel 
obtusangulo ; ** but no conclusion could be drawn from either phrase that 
the segments of the European plant are so closely and broadly joined 
as those of S. clepsydra. Indeed, Balfs gives tlie breadth at constriction of 
jS*. dijectum as inch, which is much smaller than that of the New Zea- 
land plant. If /Sf. cunpi datum ^ which differs from 8. dfjeetum. chiefly in the 
length of its connecting band, is considered a good species, the same rule 
might well be observed for 8, clepsydra. 

8. cuspidatuwy Br^bisson. (B. XXI.) 

Not common. Two specimens from Canterbury, and a few from 
Hawke’s Bay. 

iS. {Didymocladon) fureigerum, Br^bisson. 8. (B. XXXIII.) 

Fig. 18. 

The specimens which 1 have seen have all either five or six radiating 
processes in end view, Babenborst unites JHdywocladon witli Staurastnwu 
and says that the plant may have 8-4-6-7‘-8~9 rays ; he omits 5. In all 
my specimens the rays in focus at the extreme end have the other series 
behind them in exact, or almost exact, correspondence with them, as 
shown in my figure. 

For comparison with my D. stella (Trans., vol. xiii., p. 808) see below, 
under that species, in the second part of this paper. 

Only from Hawke’s Bay, where it seems to be not uncommon. 

8. Penium, Br^bisson. 

P. margaritaceum, Ehrenberg. (B. XXV. and XXXIII.) 

1 have specimens which, 1 think, can be referred to all the three varie- 
ties, a, (i and y of Balfs. Babenhorst unites the two first, and indeed here 
they all occur mingled together. As for the third, the main difference 
between it and the others, in England, appears to be the smaller size of 
its granules. None of my specimens show such largo granules as are 
figured by Balfs, but some are slightly constricted at the middle, while 
others show no constriction. 

I was fortunate enough to find, on one occasion, a large quantity of 
this plant in full conjugation, with attached zygospores ; there seems to be 
hoihing to distinguish it from the English species. 
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From the Snmner Road, Lyttelton, and very rarely from the Oust Valley. 

P. jennen, Haifa. (R. XXXIII.) or 

P. brebmoniif Moneghini. (R. XXV.) 

I have great doubts which of these two occur here, or indeed whether 
either has come under my observation. Possibly I have mistaken Conmarium 
thwaitmi for it. If P. brebissonii always occurs in colonies in mucous 
strata, then I have not seen it. 

Veiy rare, in any case. 

9. Tiiplooeras, Bailey. 

I observe that Rabenhorst and other algologists place this genus, with 
some of the Doculia^ under Naegeli’s genus Pleurotttnium, so that probably 
Bailey’s name must be given up. 

T. trulmtatum^ mihi, var. cylindncum^ var. nov. 

In vol. xiii. of the Trans., p. 811, 1 described a plant of this species with 
a rectangular section. The present variety is circular in section, and of a 
generally thicker form. Otherwise there seems to be no difference, and the 
two are found together. 

Prom the Bryndwr ditch, and also, rarely, from Hawke’s Bay. 

10. Olosteriiim, Nitzsch. 

C\ yriffithiit Berkeley. 

Fig. 14. 

Fairly common. Lengtli, from 110-160 p. 

C, venue, Kiitzing. 

I see that Rabenhorst considers this as a separate species, though Ralfs 
unites it to O. dunui. As far as I can make out, the main difference be- 
tween the two is that ( venm is the smaller. However, the dimensions 
appear to be constant. 

C. ehrenbergiif Moneghini. (R. XXVIII.) 

Not onoommou. 

Distinguishable, especially from 0* eeHenanm, mihi, by its thick rounded 
ends and by a conspicuous median inflation of the inner margin. As to 
this, see below, under L\ edenwum, in Part II. of this Paper. 

11 . Splrotssnia^ Br^bisson. 

8p* obneura, Ralfs. 

Very rare. 

This plant is subject to the same disadvantage as Sp. condemata. Its 
distinguishing character is the spiral endochrome and this is quite destroyed 
by all the preserving fluids which I have tried. 

12. Soenadesziaaei Meyen. 

Rabenhorst relegates this genus to the Palmellaceas but as other authors 
include it among Desmidiess 1 leave it. 
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8, aeuhut^ Meyen, var. dimorphus, Euizing. (B. XXXI.) 

The colls are pointed, closely arranged in a single oven row and the two 
outer ones are lunate. 

Not conunon. 

5. obtustiSf Meyen. (B. XXXI.) 

The cells are ovate or oblong and not in an even straight row. 

Oommon. 


Past II. 

Not^a on aome of tlie Deamidiea dncrihfd in my former paper, ' 

I HAVE had the advantage lately of perusing, in vol. x. of Grovilloa,” 
No. 58, Sept. 1881, an article by Mr. Archer reviewing my paper on Now 
Zealand Desmidiem. It has been a great satisfaction to mo that so acknow- 
ledged an authority does not find grave fault with the descriptions which I 
gave of my new species, nor, in general, with the paper itself ; and Mr. 
Archer’s remarks have gone far to clear up some points npon which I have 
been in doubt. I take this opportunity of referring again, in a more or loss 
explanatory way, to some of the plants therein mentioned, as wel) as to 
some others that Mr. Archer makes no comment upon. 

Previously, however, I must touch upon a point referring to the whole 
family. Mr. Archer agrees with mo in thinking that there is great reason 
to believe many of the Dosmidioo) to be cosmopolitan, but he goes on to 
remark that my ** identifications of certain species may not be thoroughly 
correct.” The some thought was certainly in my own mind when writing 
my paper ; and in my introductory remarks I observed that “ in many of 
the species which I have sot down hero as European, more especially 
perhaps in the genus Comarium, I have noticed peonlioritieB wliich do not 
seem to have been mentioned by authors. The discussion of these would 
lead me beyond the scope of this paper and perhaps the characters to which 
I refer would not oven suffice to raise the plants even to ‘ vanetios.* ” In 
point of fact, three reasons prevented me from attempting to differentiate 
these plants from European species. First, the dearth of works of rofor- 
onco, for it was impossible to tell whether the minute characters noticeable 
were referred to or not by any author elsewhere. Secondly, a doubt 
whether those characters might after all only have been overlooked, or 
erroneously referred to, by previous observers ; and an instance of this is 
afforded me in Mr. Archer’s paper in •• Grevilloa,” where Stawraatrum avietUa 
is stated to bo really, in England, not a smooth species, but rough,” and 
this was a plant regarding which I expressed doubts in my paper and which 
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ifl now stated to have been wrongly iigarod in Balfs. And, thirdly, 1 was 
unwilling, unless fortified by juoro evidence, to multiply species and varieties 
or to introduce confubion, if I could help it. 

Mr. Archer’s doubts ns to some of ray identifications are therefore, I 
confess, not unwarranted, and it is quite possible tlint future observers, 
noting the peculiarities of our Now Zealand Desmids, minute as those 
peculiarities often are, may go beyond mo and endeavour to raise the plants 
to distinct rank. Still, even now, when I have had the advantage of longer 
examination and extended racaus of rcforonco, I hesitate to do so. In the 
eases of some plants, specially mentioned in Mr. Archer’s papcT, notes and 
explanations will bo found iti the fiJlowing pages : as regards many of the 
others, want of time has prevented me from devoting to tlioiii so close an 
observation as would bo necessary to elucidate kucIi minute features. As 
will be soon below, I am almost tempted to boldly make a now species of 
the plant which, in my former paper, 1 referred to MkrnsUrias rotata , but 
oven in that case I refrain from doing so. 

Spharo^oma excavatim, Halfs. 

I find that thih plant is somewliat less rare than I tlionghi it to be ; but 
still I can by no moans considor it common and in consoquenoo of its 
great fragility connected filamouts are found much more seldom than sopa 
rate joints. 

Murasterias rotata^ Orovillc ; and 

MicroBteriae iknimdata^ Br<?»biKHOu. 

Pig. 16. 

With regard to the distinction between those two, 1 find from Mr. 
Archer’s paper that tliat Uioro is no doubt about it, owing to tlio diiloronoo 
between the /.ygosporos. Those 1 have never yet seen, and my only means 
of distinguishing wore the teeth of the lateral lobes ; luid ns both sharp 
and truncate teeth are found hero iudiscriminatoly, sometimes all round the 
frond, sometimes sharp on one segment and truncate on the other, some- 
times both sharp and truncate on the same segment, I am still greatly in 
doubt whether 3/. denticulnta occurs hero at all. 

And now as to our Af. rotata. Is it identical with the English plant, or 
BO nearly so as to bo cousidored the same, or sliall it bo erected into a now 
species ? Here my doubts arise from the second of the sources mentioned 
just now ; that is, an uncertainty whether some of the features noticeable 
here may not oocur in European plants but have been either overlooked by 
authors or mentioned somowhoro unknown to me. 

The first differonoo is sisso. According to Balfs the dimensions of 
M. rotata are,~longth, ^ inch ; breadtli, inch : and Jtnbonhorst’s 
measurements apparently agree with this. Seduced to modem nomen- 
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olature this would bo : length 274 p , ; breadth, 240 p. All my New Zealand 
speoimeuB which I can consider as full grown have a length not less than 
820 p, and many range as high as 400 fi. The average difference is shown 
in the diagram, fig. 16d, 

Secondly, I think the teeth of the lateral lobes are more numerons, and 
sharper, than those of the European plant, supposing that is that Balfs* 
figure may be taken as the general form. My figure IGu shows the number 
and character of the teeth in a full-grown plant. 

Thirdly, and this is probably an important character, tiio extremity of 
the end lobe shows divislops which I am not sure that 1 find in previous 
descriptions. As shown in fig. IGn, and more highly magnified in IGr, the 
extremity of the end lobe has the two teeth at the angles, but it is also 
deeply divided by a median elliptical cleft, and at the opening of tills cleft, 
on each side, are two short spines or teeth, each pair converging so as 
almost to close the cleft ; and the pairs are not on the same plane, the 
lower ones appearing as if from a mammillate inflation on the subdivision 
of the lobe. 

Are those specific distinctions? 1 am not prepared to say. With 
regard to the last, Babenhorst's phrase is — ** lobo polari angusto cuneato 
prominulo, in apice plus minus prafunde sinuato- vel undulato-exciso, 
angulis oblique truncatis vel bidontatis.'* Mr. Archer (in Pritchard, Inf. 
p. 727,) says, “ End lobe very slightly exserted, its angles very slightly 
produced, bidoutate, ends emarginate.*' Possibly neither phrase can be 
construed to include such a cleft as that shown in onr plant. As for the 
spines, they might at first sight be taken for those of M. ,fimhriata, but they 
are less hairlike than in that plant, and besides there is never any sign 
whatever here of the spines seen on the teeth of M. fimbriata^ in the lateral 
lobes. 

In my figure 166 I represent a specimen which only once came under 
my notice, amongst perhaps a dozen of the ordinary form, and which I take 
to be a young state of the plant. It is smaller in size, but the oloft of the 
end lobe is there. The angles of that lobe are scarcely bidentate, and the 
spines at the cleft are inconspicuous. And the teeth of the lateral lobe are 
of irregular form, some truncate, some sharp. It appeared to me that the 
specimen was certainly immature. 

On the whole, I hesitate yet as to the identification of this plant, and 
being unable to make up my mind on the point, leave it as M. rotata. In 
the cbsuractor of the endoohrome, in the arrangement of the amylaceous 
vesicles, and in the mode of self^vision (as noted in my former paper) it 
resembles the European species. When a zygospore is found, the doubt 
may be cleared up, but we may have to wait some time for that. 
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1 have already meutioned that this plant, which was common here two 
year8 ago, has been very scarce of late : and no sign of conjugation has as 
yet come under my observation. 

lioloeystis incisa, 

Mr. Archer unites this to MirraeierioH (other authors, I find, include it 
under Tetmchastrnm) ; and ho states that instead of being identical, as I had 
thought, with Dr. Wallich's Indian plant, it is probably the same as a plant 
from Sweden, reported by Clove and called M. decemde^itata ft npsalienais, 

KuaMrum hinah*, Turpin. 

The plant mentioned by me (vol. xiii., p. 80(J) as either this or E, eiegam 
is certainly K. binale, as T have satisfied myself by comparison with Ralfs’ 
figures, and with spooimens in my English gntlierings. 7V. elegans shows 
the sides of the terminal notch extending considerably beyond the lateral 
spines. 1 regret to say that the figure 26 in vol. xiii., pi. xii., is about as 
unlike the plant which it is supposed to represent as it is possible to be ; 
and unluckily Mr. Archer has been misled by it to take my Kua^trum for a 
now thing. My original drawing was meant to be, and I think was, almost 
exactly rosembling Balfs’ figure 8 d (or 8 /) in his pi. xiv. 

Coma ri urn marga ri tiferu m . 

I believe that several of the forms supposed by mo to belong to this 
species were really C, teteavjditbahintm, C. bronmeii, etc., or at least closely 
allied to them. ('. Inretum I have never seen here : C, hotrgtin is certainly 
common. The conjugation of C. margantifernw I saw once, and could detect 
no difierenco from the European plant. In tliis caso also the printed figures 
in pi. xii., vol. xiii., figs. 27, 28, and 28, are unsatisfactory. Fig. 28 was 
intended to show a slight truncation, but it does not show any. 

CoHmarium crenatuoi, Balfs. 

Vig. 16 . 

If Balfs' figure 7, pi. xv., bo correct, our New Zealand form difiers 
from the English one by having its ends (as my figure shows) straight, 
witliout orenations. 1 think also that tlio segments are somewhat wider at 
the base. Length of frond 80*5 p ; breadth 27 ft* 

Co8tnarium hotrgtis, Bory. 

In examining tliis plant I have been able to detect a very decided volun- 
tary motion, which on one occasion 1 observed for nearly three hours. As 
far as 1 con gather from works available to mo, it has never been satisfac- 
torily shown that the Desmidiero travel voluntarily, that is, in the manner 
in which Diatoms travel. It has long been known that Desmids move 
that is, they will come to the surface if buried in mud, or to the side of a 
vessel nearest to the light. But such movements as these, as Balfs remarks 
(p. 22), may be due rather to the stimulns of light than to ** voluntary 
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effort.” Many observers havo recorded notes on this snbjoot. Balfs quotes 
the following : — It was impossible to dotormino whether the vague motions 
of Closterium were voluntary or not” (Dalrymplo) : — “I havo soon Kuas- 
trum wargantiferum move quite distinctly” (Bailoy) * — “ Elios n'ont pas 
un mouvoment sousiblo sur lo porte-objot du microsoopo” (Bribisson) — 
contradictory assertions evidently. Mr. Archer (in Pritoh. Inf., p. says 
that “the Dosmidieoo are seen to move. * *' This phenomenon is 

most notable in Chsierium; in others it is scarcely, in many not at all, 
cognizable.” The Rev. Mr. Osborne, in tlio Journ. of the Micros. Soc., ii., 
285, attributes the movements of Ctostenn to r/Vm, but no other observer 
seoms to agree witli his views. A friend of mine tells mo that ho has 
frequently scon C/. lunula “rolling over and over.” But none of these 
htatcmeiits appear to mo to satisfactorily sottli* the question whether the 
Besmids do voluntarily travel, in any willed direction, as tlie Diatoms do, 
or whether tlie movemoats observed may not havo boon duo to some cur- 
rontb in the water or disturbing iuiluences beyond the Hold of the micro- 
scope at tlie moment. 1 venture, therefore, to give a few notes of the 
motions observed by mo in Cosmanum boirytis, motions which I believe 
to havo been perfectly “ voluntary,” and not duo to any external in- 
fluences. 

I had been observing the plant on a morning during the prosent spnng, 
and comparing it with some specimens in my English gatherings. Tho 
bpccimou under observation was situated in tho centre of my “ field,” in a 
small clear sx^acc between a thad Pinniifaria and a small speck of dirt. It 
had been stationary for quite an hour, and there was no api>earanco during 
tliat time of any “ swarming” within it. Tho day was fine, and an even 
full light came through tho diaphragm. All at once I detected a com- 
mencement of “ swarming,” quite faint at first ; and when this had oou- 
tinued two oi three minutes, I observod a blight oscillation of the frond. 
By degrees tlie oscillation increased, and tho Dosmid began dearly to move 
from its place. Soon the motion iuoroased, and tho plant steadily worked 
its way out between tho Pimiularia and tho dirt, not gliding straight-forward 
but jerkiiig along, with a motion exactly liko that of a man elbowing his 
way through a crowd, pushing forward first ono side and then the other. 
It was clear that the Pinnularia could not produce any effect on it, as it 
was dead ; and I carefully looked to see whether anything in its neigh- 
bourhood could havo sot a current in motion, but found notliing. In about 
ten minutes the Ctmtarium had jerked or elbowed itself out into Uio open 
water, and still continued its journey towards the apjmrrnt lower edge of tho 
shde. Five minutes after, the “ swarming ” somewhat increased, as did 
also the oscillation ; and the plant then stopped and began (also in jerks) 
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to raise itself on end, an operation which it took four minutes to complete. 
Having attained an upright position it remained there two minutes, waving 
gently to and fro, and then, all of a sudden, fell over on tho other side. 
The swarming ” had now become quite violent, and tho plant recom- 
menced its travels, but this time in tho contrary direction, returning towards 
the Phmularia ; after continuing thus for a minute or two it stopped, and 
tlion once more travelled away again. For half an hour it continued 
those mauenuvros, sometimes going one way, sometimes another, always 
** elbowing ” its way along, and in tho main getting farther away from jIh 
original spot. KometimoH, when it stoiipod, it would roll about from snh* 
to side rather violently (but never from end to end). I thought 1 obsorvc'd 
that as tho “ sw^arming ** increased, so also did the “jerks,” and it appeared 
b) mo also that the ondoohromo was changing. It showed a tendency to 
form in each segment two masses of closer consisieuey than tho rest ; cncli 
of these masses, retaining its bright green colour, bocamo surrounded with 
a brownish baud, and it was in this baud (never in the green particles) that 
the swarming was conspicuous. Onco an oxcoodingly minute Infusorium, 
scarcely visible under the I objective, eouio sailing towards tho plant, some- 
what leisurely ; but, when almost on tho point of touching it, darted suddenly 
hock to some distance. Was it repelled ? I could not say : it did not return. 

Tho oscillations and rollings of tho Oosjuariim continued for tviro or 
throo hours, and I observed that whenever it ehaucod to come to any little 
mass of weed or dirt obstructing its course it avoided it, sometimes indeed 
retracing its steps a little to get round a hoadliuid. Whonevor it raised 
itself on end I took ospooial pains to seo whether anything could be ohsoiTod 
of tho uaturo of cilia, or whether any appearance could bo detected in the 
water leading to the supposition that retractile processes existed, but with- 
out success. 

1 have no doubt that the movements described were quite as “volun- 
tary,” as those of any Diatom. In another part of tho same slido a Stau- 
ronrii was travelling very actively and tho difference between tho two xdants 
was that the Diatom glided backwards and forwards without more than very 
slight oscillation, whereas tho Cosmarium made its way simply by lateral 
jorkings. 

Staurastnim gracile^ Saifs. 

Pig. 17. 

This is another of the plants in which tho differences from the European 
form do not seem to mo to bo sufflcioiit to render it distinct. As my iigiire 
shows, it is less slender and tho processes are shorter than in Bolfs* species. 
Dengtb in end view from tho middle of one side to tho end of tho opjiosito 
prooess (exclusive of the four spines) 60 : length of process 15 fi. 
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Btmraatrum avicula, Bribisson. 

Mr. Archer thinks that bur plant may be a distinct form and says that 
Balfs' figure of the English species is incorrect. I am willing to accept 
this, but as I haye not seen any specimens since writing my former paper I 
am not prepared to suggest any new name. 

All these minute forms of Stauraatrum are difficult of identification and 
it would be easy to multiply species upon the slight difierencos occurring so 
frequently. 

Didymoeladon Stella ^ mihi. 

This plant must, I suppose, be relegated to the genus Stauraatrum ^ as 
Pritchard, Babonhorst and succeeding writers do not admit Balls’ genus. 

As to its specific status, I am in some doubt. After carefully compar- 
ing it with specimens of S, furcuferum, both from llawko’s Bay and from 
England, and allowing for Eabenhorst’s statement that S./urdymnn may 
have from three to nine rays in end view, I cannot regard my S. (Didymncla- 
don) Stella as identical with that plant. In all my specimens of S, Jurriyerum , 
as remarked in the first part of this paper, whether there are five or six 
rays, those rays which are behind the terminal ones, and which are at first 
sight out of focus, are always in almost, if not quite, direct correspondence 
of direction with the terminal rays. 1 cannot see how in any case the pecu- 
liar multi-radiate appearance of 8. stella can be produced by the English 
plant. 

I find, however, in the ** Midland Naturalist,’' a figure (vol. iv., pi. v.) 
of Staurastrwn arctiscon, Ehrenberg, a plant mentioned by Babenhorst as 
American, under the name Xanthidium arctisconj and seemingly found 
lately in Wales. Tliis plant, in end view, has six terminal rays, and eight 
otliors behind them, almost in corresponding directions. Whether, in some 
oases, it may show the twenty-eight divaricating rays of my 8. stella I can- 
not say : if so, my plant will have to be abandoned as a distinct species* 

S. pseudo-furcigerum^ Beinsch, though its side view approaches best to 
that of 8. Stella^ differs altogether in end view, bemg then more like 8, 
eustephanum in general outline. 

I find that Mr. Archer would refer our plant rather to Stauraatrum ser^ 
angulare, Bulnheim, which I do not know. 

Dooidlum haoulum^ Ehrenberg. 

1 expressed in my former paper doubts as to the existence of this plant 
here, and after comparison with English specimens I have come to the con- 
clusion that it is not found here, or at least that it has not come under my 
notice. Its distmetive character is the possession of a solitary^ prominent 
inflation at the base of each segment. All my New Zealand specimens 
show at Ipast more than one inflation. 
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Clostmum ulmmmy mihi. 

Fig. 19. 

Two of the distinguishing marks separating this plant from C7. ehrettbergii 
are — ^the oonteuoss of the ends and the absence of a median inflation of the 
inner margin* The first character is constant and conspicuous. With 
regard to the second, I find that although, in its natural state, tlie inner 
margin forms a clear concave curve, yet in all the preserving fiTiids which I 
have tried an inflation becomes noticeable ; not indeed such an inflation as 
that of (\ ehrenhertju, but of the nature of that shown in my figure, where 
the inner margin becomes nearly straight. Indeed, in glycerine, it is Home< 
times quite straight. 

I find also that when fronds are about to conjutjate, an iufiation is notice- 
able on both the outer and the inner margin, but nnlij in the immediate 
region where the suture should bo ; that is, the coll-waJl at that particular 
npot is bulged out all round. This, which is part of the process of conjuga- 
tion, as I am about to describe, is quite different from the wide inflation 
visible in ( \ ehrenbergii. 

The process of conjugation, however, as I have lately boon fortunate 
enough to see up to a certain point, is the same as in ('. ehrenbergii, as 
desenbod by the Bev. W. Smith, in tlie Annals and Mag. of Nat. Hist., 
1860, p. 1, and pi. i. Two fronds, each of which presents the slight 
bulging at the middle just mentioned, approach each other, and then 
become surrounded by a mucous envelope, within which they lie, longi- 
tudinally approximate, their ends almost touching, and their concave sides 
turned towards each other. Next, they proceed to undergo nelf-diviHum : 
each frond separates at the middle, drawing itself out until, after the 
separation, there appeal* four fronds, oach with one long arm and one very 
shoi*t arm, the latter terminating in a rounded short beak. Then the con- 
jugation takes place by the junction of each oorrespouding pair, the junc- 
tion being operated at the point where the bases of the long and short arms 
occur : and the endochrome, pouring out fi'om each frond and joining in 
the middle, forms the zygospore, or, rather, the Uco zygospores, as there is 
one to eaoh pair. Unfortunately, I cannot say precisely the nature of these 
zygospores. The specimens which I observed had been plaoed in a growing- 
cell, where the process just described had been going on quite smoothly for 
more than twenfy-four hours, from the first approach of the fronds down to 
the junction of the ondoohrome. At this point a sudden jar displaced the 
thin oover*glasB of the cell : the conjugating fronds wore crushed, and the 
process was at once brought to an untimely end. However, from what 1 saw, 
and from the presence in the gathering of bodies not otherwise identifiable, 

I have no doubt that the zygospores of 0. teletumm are orbicular and smooth. 
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Mr. Smith {joc, ciu) says that Closteriim ehrenbergii stands alone amongst 
the !E5nropoan (Jhatmn in producing double zygospores. It is, thoroforo, 
not uninteresting to have to add to it ui this respect a plant from Now 
Zealand. But I have some doubt whether Mr. Smith’s statement is alto- 
getlier correct, in view of a noticeable feature in tlio conjugation of the 
next plant on my hst, which affords, 1 think, foundation for a closer study 
of the phenomenon in connection with other plants of the genus. As a 
rule the conjugation of Cloaierium is, m a sense, simple enough • two fronds 
approacli, join, open at a suture, and a zygospore is formed between them. 
If, ns in (\ ra^lratunif the fronds open at the suture, the segraonts 

attached to the zygospore will be equal in length : should there bo aecondanj 
sutures as in (\ intonuftiium^ the fronds may open at these and the segments 
will be unequal, but the inequality will be easily intelligible. In the case of 

C\ acerosum^ Bchrank, 

Pig. 18. 

the process, to a certain extent, resembles that in C» nfilentrum. That 
is to say, the segments attached to the zygospore are unequal, althmiffh 
there are tm aeconthtry sutures. The inequality is shown in my figure 18 />, 
whore each frond has one long arm and ono very short one. This inequality 
is also shown in Balfs* plate xxvii, but no reference is made to it in the 
text. Mr. Archer, in Pritchard’s “ Infusoria,” likewise says nothing of it. 
Von Siebold, in the Journal of the Micros. Society, 1858, seems to refer to 
something of the kmd, though I do not understand his expression : he 
speaks of ** only the two upper and lower halves ” coalescing, a phrase 
which may moan anything. 

In the spring of last year I gathered on ono occasion a small quantity 
of C\ aceroaum in conjugation. Although unable to watch the process from 
its commoncoment, I examined the gathering with great care. There must 
have been several hundreds of plants in it, and they were all surrounded 
with a common mucous envelopo, and not segregated in pairs as in C. 
aeUmum. When the mass was first placed on the slide many of the fronds 
wore already in full conjugation, and many others had completed the pro- 
cess. A small proportion (less than one in ten), presented the normal 
form of the plant, with two equal arms, as in my figure 18 a, the uppermost 
figure. A few more appeared as the second shown in fig. 18 a, and the 
rest had still shorter arms, the greater number of oil being as in my lowest 
figure, with one arm almost an equilateral triangle. Oonjugatiou invariably 
occurred between two fronds of this last form, never in any of the others. 

If, in the conjugating fronds, I had detected fmy folds or wrinkles in the 
cell-wall of the shorter arms, I could have concluded that in the process 
that arm, for some reason or other, shrank up. But no such folds were 
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viHible in any caso, boyoud, that is, the folds due to the bursting of the 
celhwall, which wore easily recognizable. Cousequently, I could only infer 
that the fronds had undergone self-division provions to conjugation ; and on 
tliis supposition those in which the inequality was but slight would have 
simply missed conjugation and were growing in the ordinary way. This 
being the case, if I am right, it rosidts that each pair of seipnenis in C, 
averosHHi produces a zygospore, and therefore each whole frond produces 
two zygospores; but the process differs from that of C, seleiunim and (\ 
ehrenhenjH in this, tliat the fronds do not shut tlicmselves up in pairs in 
mucus, but ai’O all enveloped in the same envelope. 

Certainly, I cannot say that I saw any fronds dividing^ for the process 
had already begun, and was in full swing when first seen. But T am unable 
to account in any other way for the curious inequality of the arms. 

As r. acei'oswn has only a suture at tho middle, and no secondary sutures, 
the bursting of tlin coll- wall anywhere but at tho middle cannot be explained 
as in (\ intermedium. Penium margaritaccum and other plants also open un- 
equally, but they too have secondary sutures. 

CloHterium lineatum^ Ehreuborg. 

This is another of the plants observed conjugating. There is nothing to 
distinguish it from the English hpocios. 

Closterium diftiue, Ehronborg. 

Also obsciTod conjugating. 

I odd a figure (20) of ScenedesHtm quadricauda^ to show the three bristles 
sometimes observable. 

Also two figures, 21 and 22, as specimens of the curious monstrosities 
of growth often seen amongst Desmidierc, a family generally of such re- 
markable symmetry of form. Fig. 21 is Tetrachastrum {Ihlocystix) hieisum ; 
fig. 22 is Docidium clavatiim. 

Komzeal List ok DESMIPIEJE nEPoitTEo muM New Zealaed up to 1882. 


An asterisk in this list marks the spt 3 cieB described by mo iw new in the foregoing and my 
previous paiKsr (vol. xiii., 1880, p. *297) ; a dagger marks those described tu mw by Dr. 
Spencer in his paper (vol. xiv., pp. 295, 290) ; and a double dagger those reported by 
Dr. Spencer in tho same paper, but nut now. 

[Note. — 1 inolndu also Docidium (P/euroianium) ovaturfit of whicli 1 find the following 
notice in one of Professor Nordstedt's papers — ** Uiec species qnoquo in .Brasilid ot NovA 
ZealandiA leota est bnt I do not know the plant.] 

Hyalotheea dissUiens. Sphturozosma ezoavatam. 

dnbia. 1 1 filiformo. 

Apiogoniun undnlatum.* pnlobram.t 1 

Desmidium aptogoniom. vertebratnm. 

swartsii. Miorasterias ampullaoea.* 

17 
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MioTMteriaB ampuUaoea, var. 1 
dentioulata? 
rotata. 
thomaaiana? 

Tetraohastnun (HolooTStin) tnoianm. 
Enastnim anaatum. 

elegana. 

Cosmarium botrytia. 

broomeii. 
oronatam. 
ououmia. t f 

oyolioum, rar, axnpliatum.* 

gemmiforum. 

granatum. 

margaiitifemm. 

meneghimi. 

monilifcratn. 

obaoletoxn, var. panctatnm.* 

ornatum 7 

phaseolua. 

panoiulatam. 

pnaillum. 

pyrainidatmn. 

ralfaii. 

n var, • 

apodoaam, van inflatam. * 
tenue. * 

tetraophthalmum. f f 
M var. 

thwaitf aii ? 
undnlatiini. 

„ van p • 

V. t 

Xanthidium aooleatum. 

oriatatum 

Arthrodeamna oonYoigena. 
inona. 

Btaoraatnun aooleatum. 

altexnana. 

avioola. 

elepqrdra. * 

ooapidatum. 

dajeotom. 

dilatatum. 

aoatephanomi van emargma- 
turn. * 
loroigermn* 


Stauraatrum graoile. 

matioum. 
orbioulare. 
paradozum* f t 
polymorphum. 

punctulatom. 

apinoaom. 

(DidymoeUdon) ftella. * 

tetraoerum. 

trioorne. 

«p. t 

Peniom brebiaaonii ? 
doaterioidea. 
digitUB. 

Jennerl 7 
margaiitaoeum. 

Dooidinm clavatum. 

dilatatum li 
ehreubergii. 

ovatum Nordatedt). 
truueatum. 

Tnplooeraa trideutatom. * 

,, var. cylindri 
enm.* 

Cloaterium aoeroaum. 

acutum. 

H van tenerrimum. 1 t 
attenuatum. f f 

OOIDU. t t 

dianaB. 

didymotooum. 

direnbergii. 

griffithii. 

jenneri. f t 

junddum. 

lanoeolatum.' t> t 

leiUdnii. 

Uneatnm. 

lunula. 

moniliferuin. f 

roatratum. 

aeleniaum. * 

aetaoeum. 

atriolatum. 

venua. 

Spirotsnia condenaata. 
obaomra. 


II Doci44um dilatattm will haye %o be eliminated if It ia teaUy D. ovaftmi. 
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Anldttrodeimiii aoutininiiiA. 

faloatufl. 
sp. • 
gp.* 


Beenedetmtig aoutuB. 

„ var, dimori^ag. 
obliqnns. 
obtugUB. 


DESCRIPTION OF PLATES XXIV. AND XXV. 

Fig. 1. Coamariom ralfsii, var. ft x 850. 

I, 2. Gosmarinm thwaitegii x 700. 

M 8. CoBmariom paBillom, dividing . . . . x 1 000. 

„ 4. CoBmariuxn gemmifeitim (a, front view x 850 : 5, end view x iOO) 

„ 5. OoBxnarium ob8oletnm,var.piinctatam (a.front view : 5, end view) x 350. 

t) 6. OoBmariiim Rpeciofium, var, inflainm (a, front view : h, side view) x 450. 

M 7 Cosmariam cyoliouni, var. ampliattun (a, front view: 5, end view) x 850. 

M 8. OoBmarium tetraophthalznnm, var. ft (a, conjugation with zygoB- 

pore : h, front view : c, end view) x 850. 

,, 9. CoBmarium undulatom. var. ft x 700. 

„ 10. CoBmarium tenuo (a, front viow : b, end view) x 700. 

„ 11. StaurABtrum euBtephannm. var emarginatum (a, aide view : 5, end 

view) X 700. 

n 13. StaoraBtrum clepsydra (a» 5, side view: c, d, e, /, end view: 

р, zygospore ?) x 400. 

,, 18. Staurastrum farcigerum (a, Ti-rayed : b, 6>rayed) x 850. 

„ 14. OloBterium griffiithii, two zizeB x 400. 

„ 15. Cosmariuni crenatnm, N.Z. form x 400. 

„ 16. MioraBteriBB rotate, N.Z. forms (a, sharp teeth : 6, truncate teeth : 

с, end lobe x 850 : d, comparative sizes N.Z. and English 

forms) x 800. 

„ 17. Staurastrum graoile, N.Z. form x 400. 

„ 18. Olosterium aceroBum (a, fronds with varying arms : b, the same 

with zygospore) x 90. 

M 19. OloBterinm Belenienm, effect of glycerine x 60. 

„ 80. SoenedcBumB aoutus x |p0. 

„ 81. Holocystis (TetraohaBtium) incina, abnormal x 200. 

„ 88. Doddium davatum, abnormal x 90. 


Art. XXXII. — On a netr Composite Plant. By Bobxrt Brown. 

Oommimicated by ProfeBBor Hutton. 

[Read before the PhiU>eophical Instititteof Canterbury, 80tb November, 1882.j 
Qlomogyne (?) hennedyi, Bp. nov. 

Plant a small excessively and irregularly branched under-shrub, from 6 to 
12 inohes high. Stem ehort, terete ; bark pale brown ; upper branches very 
8lender« tetragonoui, farrowed, bright green, hispid with stiff hairs. Leaves 
alternate, distant, from i to ^ inch in length, sessilei linear-acute or sub- 
8pathulate» entire or bi- or tiidentate, midrib pellucid ; under surface with 
diort stiff hairs ; upper or bract leaves linear-lanceolate, acute, small. 
FUmer heads yellow f inch in diameter, single, terminal on the end of a 
short peduttole ; reoqitaole conical, chaffy. Involucre oampauulate : bracts 
•quel, in two rows, the outer linear, blunt, with a tuft of rigid hairs at the 
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apex ; the inner narrower, linoor-lanccolate, acute : all the bracts hispid on 
the back. Florets of the ray female, ligulato, acute, recurved ; style slender, 
inclined, stigma linear, biiid, rounded at the apex, minutely papillose. 
Florets of the disc tubular, from two to ton, hermaphrodite ; corolla five- 
lobed hispid at the spread- 
ing and slightly recurved 
apex ; stylo shork^ aud 
stouter tlian in the ligulato 
florets, the stigma strongly 
papillose, bifid, linear, blunt 
at the apex ; stamens five, 
inserted on the corolla, fila- 
ments free, shorter than the 
anthers, anthers scarcely co- 
hering, obtuse at the base 
and without any terminal 
appendage ; pappus of six to 
eight irregular awns, two or 
three of which are long and 
spreading, the others very 
short. There are always 
either three or ^fivo patent 
awns on one of tlie angles, 
and of these the centre one 
is longer than the others. 

All the awns are slightly 
confluent at the base and 
all are barbed with retrorso, 
single - celled, stiff hairs. 

Achenes sub-tetragonous, ob- 
conic, slightly compressed, 
hispid, with two of tlie 
angles minutely winged ; 
very persistent on the receptacle. Qlowogyne hetmedyU Brown, nat. size* 

Uab, Godley Hoad, Banks Peninsula; on clay soil facing the north. 
Flowering from September to March. 

This species differs from OlosMigyne in the short peduncles, tho rounded 
apex of the stigma ; the obconic achenes, and greater number of awns, as 
well as their peculiar arrangement. I have named it after Mr. Boger 
Hennedy, lecturer on botany at Andersonian University, Glasgow, my 
former teacher. 
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Art. XXXIU. — Further I^otes on Sorghum Experiment. 

By Mr. Jubtioe CIilijkb. 

IRead before the Auekland BUt Jaly^ 18B2.J 

On tJie 8th of AugUBt last 1 had the honour to prosout to this society Romo 
notes on the growth of Sorghum* in this district, meaning by this district 
the volcanic soil on wliich 1 live at Epsom, close to the base of the old 
volcanic crater of Mount Eden. In such light and poor though quick 
soil, I did not expect the Sorghum saccharatum to dovelope its full capacity 
of growth, nor did 1 in the moist climate of this Isthmus of Auckland 
expect it to develope to tlie full extent its sacchaiino properties. On that 
occasion, however, I proved that even on such soil not manured, I had pi o- 
ducod at the rate of 6*2 tons per acre of to2>ped but unstripped cane of the 
Early Amber Sorghum. My experiments this year show me that this was 
equal to about 6*25 tons of topped and stripped cane ready for crushing. 

I now proceed to give my experiments of this year. First as to the 
growth of the cane. 

From circumstauces over which 1 had no control, J was able this year 
to grow and cultivate properly only one quarter of an acre of the Early 
Amber from American seed. It was grown on the same soil on which 1 
hod raibod last year's crop, but 1 gave it chemical manure in accordance (as 
nearly as I could obtain the nigrcdicntb here) with M. Georges Villes' for- 
mula (on Artificial Manures, (Vookes' traublation, 1876, p. 860) for Sorgho. 
I planted in the second week of November (a little too late I think), in 
drills 8 feet apart, with about 4 seeds 2 feet 0 inches apart in the drill. 
Absence from homo prevented my noting the various stages of growth, but 
it was ready for ciittmg, i.e, tho seed was ripening, in tlie hccoiid wt'ok of 
April. As you are aware, tho season was an exceptionally wet and cold 
one, which no doubt interfered materially both with its growth and ripen- 
ing. In the second week of April I cut. topped, and stripped a ton and a 
half weighed, leaving fully as much more standing for cattle-feed. This 
gives a yield of 12 tons per acre of topped and stripped cane, or consider- 
ably more than double what I obtained from tho same ground on tho 
previous year. Some of my own seed of tho previous year which I had 
sown broadcast showed much stronger and heavier, but I had no moans of 
accurately estimating the difference. I had in spring distributed a largo 
quantity of both Amenoan and New Zealand grown seed, and so far as I 
have beard the Now Zealand grown seed produced the heaviest crop. 

Mr. Joseph Banks, of Meadowbank Faim, Tamaki, planted m November 
after taking up a crop of potatoes, and grow a crop of 20 tonb of topped but 

* Trans. N.Z. Inst., vol. xiv., p 878. 
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unstripped cane to the acre, equal to 17 tons of stripped cane ready for 
crashing. On two tons of this I experimented, as I shall afterwards de- 
scribe. 

Mr. William Johns, writing on 28th March, 1882, reports to me as 
follows regarding the growth of Early Amber Sorghum at Te Babu, 
near Te Awamutu : — “ On the 25th of October, 1881, I planted out the 
greater portion of a packet of seed of the above received from you through 
Mr. Lavers. 

It was planted on fair land, manured with bone-flour at tlie rate of 
about 6 cwt. per acre. The seed grew well until the plants were some 8 
inches high, when unfortunately, on account probably of its being planted 
alongside a plat of maize, which shared its fate, nearly every plant was 
pulled up by the pheasants. 

** Having fortnuately a little seed left (about 1 oz.), 1 replanted a por- 
tion of the ground on the 15th November, sowing — as before — ^the seed about 
2 inches deep, about 8 feet apart in the rows and about the same distance 
between each hill, 5 or C seeds to each hill. This seed grew very rapidly 
undisturbed by the pheasants ; the time at which it was planted being, in 
my opinion, more suitable than earlier in tlie season. 

** By the latter end of January tlie canes began to form and on the 20th 
of February the first flowei-top appeared, being considerably later than 
what I expected ; but the ground having a slight southerly aspect may 
account for this. By the end of February the flowers had become well 
developed, the canes at this time bemg 8 to 9 feet high. At the present 
time (28tli March) the seeds are well ripened, the amount of seed which I 
estimate to save being about half a bushel (20 to 80 lbs.), portions of which 
I intend to distribute among my neighbours, so that its growth here m 
Waikato may be well tested. 

** Judging by the .growth of the small plat I have, 1 estimate 
the weight of cane that could be grown on an acre at from 15 to 20 
tons at the least, from which I should say about a ton of seed could be 
obtained. 

** Not wishing to interfere with the growth of the seed, I did not out any 
of the oanes for the purpose of expressing the juice, save a few only by way 
of experiment, from which I am led to believe— first, that the V 617 large and 
the very small oanes yield oomparatiTely poor saccharine juice ; and second, 
that medium-sized oanes, of say three-quarters of an inch in diameter at 
their lowest joint, are far the richest in that respect ; as a rule those ex- 
ceeding an inch and those under two-thirds of an inch respectively at their 
lower joints, do not equal those that vary within those two measures in 
richness of juice. 
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think, therefore, that to obtain plants rich in sngar, while the 
seeds should be planted in rows 8 feet apart, the hills should not be more 
than 2 feet apart, with 8 to 4 seeds in each hill ; this would tend to 
encourage the growth of moderate-sized canes rich in sugar. From a 
farming point of view T should say the Sorghum should be a very useful 
fodder plant, coming in when pastures are generally parched up ; and, as it 
can be sown late, land under turnips in winter can easily be prepared for it 
late in spring, when the turnips are eaten off. While, should only the 
sugar be successfully extracted from it, it is a plant that will evidently 
thrive admirably on the alluvial loams of the Waikato District. 

“ In growing the above I purposely tried it on land of only ordinary 
quality and with ordinary treatment, thinking it a fairer test than by forcing 
the plants on extra rich soil.*’ 

Mr. W. Tetley of Pacroa reports to Mr. Lavers as follows : — “ The 
Sorghum (grown from the two parcels of seed which you kindly sent me, 
off that which Mr. Justice Gillies had in such a public-spirited manner 
placed at your disposal) was planted on the 1st and 2nd November. It 
grew to a height of from 10 feet C inches to 12 feet. 

I planted it on a plat of ground which I considered too wet to grow 
potatoes, and the season has been rather unfavourable, otherwise I think it 
would have grown considerably higher and heavier. 

The weight of cane produced per acre of Honduras and Early Amber 
(cut as directed, and stripped of leaves) was 18 tons 5 cwt. and 18 tons 
8 cwt. respectively. 

“ From 1 cwt. of the cane we pressed (with a very indifferent machine) 
6 qts. 1*86 pts. of juice, one gallon of which weighed 10 lbs. 2 oz., and 
yielded 2 lbs. of treacle. 

** The quantity of juice to the acre will therefore be about 460 gals, 
from the Honduras, and 680 gals, from the Early Amber, or 920 lbs. and 
1,260 lbs. of treacle to the acre respectively.” 

Mr. S. Meiklejohn, of Matakana, is reported as follows in the news- 
papers : — From Mr. 8. Meiklejohn, Matakana, we have received a sample 
of syrup made from Sorghum grown upon his farm this season. He states 
that he got some seed from Mr. Justice Gillies, through Mr. Lavers, Queen- 
street, and that he planted it on land which produced four tons of potatoes 
to file acre. He sowed it in drills three feet apart, and it grew to the height 
of eight to ten feet. He believes it should be planted in drills not less than 
six feet apart. When beginning to seed he crushed sufficient cane to pro- 
dnee 85 gallons of juice, which he boiled down to 4 gallons. When the 
eone was fully ripe he crashed sufficient to yield 10 gallons of juice, and 
got 17 lbs* of qnrup or molasses, a sample of which he has sent to us. The 
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syrup is very good, and would doubtless bo very suitable in a family where 
there is a number of children. It is free from any unpleasant flavour, and 
had it been properly treatod for sugar-production would no doubt have 
yielded more or less dry sugar. Mr. Meiklejohu is of opinion that there 
would bo no difSculty in growing a crop tliat would yield from 120 to 150 
gallons per acre, a quantity which wo think is considerably undor-ostimatod. 
With power of somo kind to drive the cnisher, he believes a crop of Sorghum 
could be grown and harvested with less risk and trouble than a crop of oats. 
He has found the seed to be valuable feed for fowls, and the strippings, or 
crushed cones, good cattle-food.’* 

Prom my own experience, therefore, and the testimony thus afforded 
me, I think I am warranted in saying that on average land, properly 
cultivated, as for a crop of maize, a crop of Early Amber cone of 15 tons to 
the acre, topped and stripped, may be reasonably expected. On poor soils, 
or if not kept clean from weeds, or in iinfavourablo seasons, the yield may 
be less ; on rich soil, well cultivated, and in favourable seabons, the yield 
may be much greater. Bo much for the growth of the plant. 1 now come 
to its economic value. 

That it is eagerly eaten by cattle and horsi b in all stages of its growth, 
but more especially as it comes on towards ripening, I can speak from my 
own experience, as well as from the testimony of others. And, as Mr. Johns 
points out, it may be planted after turnips are fed off, —or, as Mr. Banks has 
proved, after an early crop of potatoes has been tiikcu, and come in as 
green food for stock in March, when our Auckland pastures are muck burnt 
up. If tlie cane is kept for syriq)- or bugar makiiig, the seed is most 
valuable for fowls. This brings mo to my experiments in syrup- and sugar- 
making during the past season. 

And hero I may say that these exporimonts, though not altogether 
successful, are at least instiniotive, and may lead up to better siiocoss in tho 
future either by myself or others. The crushing-mill I used was a No. 0 
Victor mill (tho smallest size), manufactured by the Blymyer Manufimtur- 
ing Company, Cincinnati, C.S.A., price $50 or £10. (With freight per 
rail and mail steamer, it cost mo horo £16 88. 6d.) It has worked 
admirably, although 1 have not been able yet to get it to turn out what the 
makers say it can do, namely — 40 gallons of juico per hour. The greatest 
quantity I have obtained was 21 gallons per hour ; but this may be owing 
to the slow pace of the horses used, Tho boiler used was of copper, and 
was made in Auckland, 4*6 x 2-8 x 2*8, capacity gallons. The 

evaporator made in Auckland was of galvanized iron, 0 feet long x 84 feet 
wide X B inches deep. The boiler 1 found well suited to the work, but the 
evaporator was not satisfactory. They cost respectively £7 and £4 lOs. 
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On Gth April laut I rcoeivod from Mr. Joseph Bauks two tons of Early 
Amber cane, topped, but uiihtiipped. Although the seed liad so far rix>Gued 
that the birds had nearly stripped it, the cauo and leaves were very green 
owing probably to the unusually moist and cold season. I^ext day I began 
my experiments. 1 weighed one stalk with loaves on, 1 lb. 5 oz., put it 
through the mill, when the dry residuum (or bagasse) weighed 0 oz., showing 
57 per cent, of juice obtained. As the juice, however, was very green, I slacked 
the mill rollers a little and stripp(3d the cane. An average of 12 canes 
stripped siiowod 10 lbs. weight or 18*8 oz. per cano. At a later stage of 
crushing I found 82 canes yielded 8 gallons of juice, weighing 11 lbs. ))er 
gallon or 6‘-14 oz. jmeo per cano. This is equal to 48*8 per cent, of juice to 
cane, but on the total orushing of one ton 1 actually realized only 41*25 per 
cent, or 84 gallons. This 1 crushed at the rate of 12 gallons per hour, but in 
my subsequent cruhhings, with a faster walldug horse, 1 made 21 gallons per 
hour. The j nice was caught from the mill in graduated galvanized iron buckets 
and xioured at once into the boiler ; it showed a density of 11 at a temperature 
of 66^ h\ The fresh juice <lid not affect blue litmus, but after standing for 
an hour or two m the boiler it inndo the litmus a doiq) indigo colour. The 
weather m the afternoon was very wet, and us 1 had no shelter for the canes, 
they were wet while passing through the mill, thereby to some slight extent 
affecting the juice. In oonsequouci^ of the raiu 1 did not x^^eceed to boil 
and evaporate till next morning. I then found the juice from the top of 
the boiler weigh 101b, 10 oz. per gallon, owing no doubt to part of the solid 
matter having settled to the bottom. The litmus showed a blue x>ui*ple 
colour. Having lit the lire (of Kamo cm)h 1) 1 kept the juice constantly 
skimmed throughout the whole jirocoss. Wlieu the thermometer indicated 
150^ F., 1 added about one quart of cream of lime, stirring it well into the 
juice. My impression now is that 1 added too much limi', and that it was 
not of proper quality. 1 could not obtain pure shell lime, and had to use 
Mahuraiigi hydraulic lime, recently slaked, which 1 found by another ex- 
poriment roudorod the juice acrid. One hour and a quarter from the fire 
being lit, the juice was boiling. Having allowed it to boil*for a few miiiuios, 
I drew the fire and allowed the juice to settle. Having allowed sulliciont 
time for that purpose, I began to draw off into the evaporator, but iindiug a 
good deal of sedimentary matter still in the juice, and my stopcocks not 
working properly, I was obliged to dip out the hot juice with buckets and 
strain it through a clean oornsack into the evaporator. It was then clear 
and of a dark amber colour. JS[ot wishiug to allow the temperature 
to get below 150° F., 1 did not take all Uxo juice from the boiler, 
only about 50 to 55 gallons, and at onco started the &.*e under the 
evaporator. 1 thou added sulphurous acid imtil litmus began to redden. 
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I kept the juice in the evaporator constantly boiling till I found the 
thermometer indicate 220° F. as the boiling-point. The temperature, 
however, must have been much higher, as the original boiling-point of the 
juice indicated only 210°, and I subsequently found that my tliermometers 
could not be relied upon at those high temperatures. As soon as 220° was 
indicated I drew the fire, but the syrup, which had then thickened very 
rapidly, continued for a long time in a state of ebullition. All the time of 
evaporating 1 kept the juice stirred with wooden paddles to prevent burning, 
but, in spite of all my care, a portion of the syrup got burnt. As soon as 
possible I ladled out the syrup, which was now of the consistence of thick 
treacle, into a 25-gallon cask, and found that I had about 10 gallons of syrup 
of a rich brown colour. The cask I placed in a room with a fire to keep 
the temperature up to 60°, the atmospheric temperature being only 66°. 
Next morning I found one of the hoops had slipped, and treacle was oozing 
through between some of the staves. For several days the heat was kept 
up to 80° to 84°, but, there being no sign of crystallization, I drew off the 
treacle, of which there were about 5 gallons, the remainder seeming to be 
a yellowish treacle in a frothy condition. I have since been informed that 
this was saccharate of lime. 

On the 10th Apxil I tned a second experiment with the balance of Mr. 
Banks* cane supplemented by sufficient of my own to make up a ton. This 
wensrushed at the rate of 21 gallons per hour. The fresh juice weighed 
11*5 lbs. per gallon, showing a density of 12 at a tomporaturo of 68° F. 
Obtained 80 gallons of juice from the ton, but, in the boiling, just after 
adding the lime, the whole thing suddenly boiled over and was destroyed. 
The cause I cannot toll, unless it may be connected witli the state of the 
juice from Mr. Banks* cane, which had lain exposed to heavy rain for 
three days. 

On the 11th I again crushed a ton of cane. This was of my own grow- 
ing, fresh out, and much riper than the former cane used. From it I 
obtained 78 gallons of juice, showing a density of 18*5 at a temperature of 
62° F. This I boiled as before, but on this occasion used pure shell lime, 
which gave a much better result in clearing the juice, so that, when it came 
into the evaporator, it was a light amber colour. Added sulphurous acid as 
before to neutralize excess of lime, and continued evaporating carefully to 
avoid burning until the syrup had obtained, as I thought, a sufficient 
density —as I could not trust my thermometers. When it cooled, however, 
I found it had not boon sufficiently evaporated, so that on this occasion 
also 1 failed to produce a crystallizablo syrup. My public duties pre- 
vented my further experimenting during the past season. I may here 
mention, however, that Mr. Skey, the Gtovemment Analyist, in the month 
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of May analyzed a portion of my crop, then still standing, and found it 
produce 7*12 per cent, of sugar, of which a very small proportion was 
uncrystallizable. T hope that the teachings of my failures will enable me 
to be more successful next year. 

But 1 have succeeded in making sugar. A portion of the treacle made 
from my first crushing 1 distributed, and a portion was used for household 
purposes. About 2} gallons were put into an earthenware jar, and left in 
a storeroom. On looking at this jar some two mouths after, T found a de< 
posit of crystallized sugar an inch tliick all over the sides and bottom of 
the jar. This I took and strained through a sieve under pressure and 
obtained about 5 lbs. of sugar. 

Of the quality you can judge for yourselves from the samjdes 1 now place 
before you. It is, I believe, the first sugar produced in New Zealand. 1 
also present you with samples of the treacle. 

Summari/ of roHultn proved hy e.rperimn\ts. 

1. That from 12 to 18 tons of topped and stripped cane per acre can be 

produced on average soils witli ordinary culture. 

2. That 50 per cent, of the weight of btri]>ped cane can bo expressed. I 

- have averaged over 41 i)or cent, on 8 tons, — or 80*86 gallons. 

8. That tlie juice averages over 11 lbs. per gallon, weight. 

4. That the juice must bo evapoiated to one-fifth of its bulk to produce a 

crystallizable syi’up. 

5. That the main diffioulties are the evaporation and crystallization. 


Art. XXXIV. — On the Growth of the Cork Oak in Auckland. 

By Mr. Justice Gillibb. 

[Read before the Auckland Institute^ 28eA Augwtf 1882.] 

In the public newspapers, and in the utterances of members of Parlia- 
mentary committees for the encouragement of native industries, we periodi- 
cally find Buggestious as to the introduction of the growth of the cork oak 
in New Zealand. The following facts may, therefore, be not uninteresting 
as affording data by which to judge of the economic value of the cork oak 
in N^w Zealand. 

In the year 1855, the late Dr. Sinclair planted close to his house, near 
Bymondfl Street, a young cork oak, received from Eew. It is now about 
40 fiaet in height, 14 feet from the ground to the first branch, with a 
Bpraad of top of about 40 feet in diameter. The trunk at 8 feet from 
the ground is 6*8 ft. in circumference alter stripping. For several years past 
it has produced acorns, from which the present occupant of the grounds, 
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Mr. John Hay, has raised a large number of young oaks, and distributed 
thorn liberally throughout New Zealand. In the summer of 1877 1 stripped 
it for the first time, and got a largo quantity of virgin cork, which I did not 
weigh, the first stripping being of little or no commercial value. In 
February last I agam stripped it, and after drying the bark found the pro- 
duct to be 70 lbs. weight of good marketable cork, fit for pint corks, as 1 
am informed by Mr. Dutton, tho cork-cutior, who was present at the strip- 
ping, and states it to bo worth at least 60s. per cwt. 

It will thus bo seen that the trees must bo 25 to 27 years old before pro- 
ducing any return, and then overy five years may produce 70 lbs. to 100 lbs. 
weight of marketable cork. The produce improves in quality by each strip- 
ping. On comparing tho New Zealand product with tlie imported bark, it 
is evident that tho annual growth oi tho bark in Auckland is quite equal to 
that ol the import. 

I present herewith to the museum a slioot of the cork of lost stripping, 
8 feet 4 inches by 1 foot 1 inches, which shows tho character and quality of 
the cork, and is, 1 believe, the first produced in New Zealand. I also pre- 
sent a section of one of tho branches, showing the mode of growth of tlie 
virgin cork. 


Art. XXXV. — Th(* Naturalized PlanU {tf the Auckland Provincial Dixit ut, 
lly T. F. CHEKbjflMAN, P.L.b., Curator of the Auckland Museum. 

[Read hefoic the Auckland InxUtutef Novemhet, 1882.] 

Thk wonderful rapidity with which plants alien to the Now Zealand Flora 
have established themselves in this counti*y, tho rate at which they have 
spread tln-oiigli the length and breadth of tho land, and the markod ofiect 
that they have produced and doubtless will continue to produce on the 
indigenous vegetation, are facts so patent that they cannot escape the notice 
of the most incurious person. And it is a remarkable circumstance that 
most of those plants are of European origin. A stranger landing at any 
one of the chief ports in the colony might almost fancy himself to be in a 
eorner of the northern hemisphere, if the appearance of the vegetation were 
his only guide. Tho sturdy and irroprossiblo plants that occupy tho jvaste 
places and roadsides of a European town meet him on his arrival here ; 
the weeds of the pastures and meadows are mostly tho same ; the cultivated 
fields and gardens are invaded by the same unwelcome and troublesome 
intruders here as there. And when he comes to carry his observations 
further into the country, and makes acquaintanoe with its true flora, still 
he finds, however fax he may extend his travels, that there is no comer, 
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remote and apparently inacceHHible tliougL it may bo, into which bomo of 
these species of northern origin have not found their way, and thrust out a 
portion of the original posBCRRors of the Hoih 

No part of Now Zealand is better buitod for studying this “ replacement 
of species ” — as it is ai)tly termed by Sir J()sei)h Hooker — tlian the dis- 
tx’ict of Auckland. Possibly in portions of the Caiiteibury Plains the des- 
truction of the native plants and the ostabishment of foreign ones in their 
place may bo more complete over large continuous areas than anywhere in 
Auckland ; but this is a consequence of extensive cultivation, coupled with 
sameness of physical conditions, and the number of species naturalized is 
comparatively small. The mildness of the northern climate, warm and 
moist without bemg too hot, is not only favourable to the ctunmon woods of 
Northern and Central Eiiroj^e, some of wdiicli exhibit a luxuriance rai’ely 
seen in their native country, but allow’^s many plants from w’armor climes to 
become naturalized by their side, so that the total number of si)Ocies intro- 
duced is large indeed. To mention one instance, — the little County of 
Eden, which includes simply the Auckland Isthmus, and cannot have a 
greater area than about 2.5, (MX) or B0,(X)0 acres, supports nearly 850 natu- 
ralized plants, all of spontaneous origin, and maintaining thombclvcs 
without direct assistance from man ; or, as in most cases it would be 
more coiToot to say, in spite of his efforts to destroy them. This is a 
number almost identical with that of the indigenous Bpeeios of Plitenogams 
foimd in the same area. 

The only attempt hitherto made to catalogue the naturalized plants of 
Auckland is that of Mr. Kirk, in the Transactions of the New Zealand 
Institute, vol. ii. In a valuable paper, entitled ** On the Natumlized 
Plants of Now Zealand'* (but which deals solely with those of Auckland), 
he enumerates 202 species. From this number, however, it appears to mo 
that 81 must bo struck out, either as being indigenous, or incorrectly intro- 
duced by previous writers on Now Zealand botany, or as being now extinct. 
This would leave 201 as truly naturalized. In some subsequent papers Mr. 
Kirk adds a few additional species, raising the number to 288. In the ap- 
pended catalogue I give the names of 887 spooios, with poi'ticulars of their 
distribution ; 104 being recorded for the first time. 1 have taken some 
little trouble in coUeeting statistics respoctiug those 887 species, and it will bo 
useful to give a brief abstract before proceeding to discuss why it is that so 
large a number of foreign plants have been able to establish themselves here 
and why they should have such on apparent advantage over the native flora. 

First as to their origin. Naturalized plants as a rule have wide ranges, 
and are often found in an indigenous condition (so far as we can judge) over 
half a continent or more. Whether this is due to naturalization at a remote 
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p6riod through th© Agonoy of xuAn, diroct or indir6ot) or whothor it is thut 
in addition to possessing great flexibility of character and consequent power 
of adapting themselves to varied conditions* they have also been able to 
spread widely by natural means of migration, it is now for the most part 
impossible to say— probably both causes have operated. Their wide ranges, 
however, make it difficult to state their distribution with exactness, but the 
following will be found to be a sufficiently close approximation. 280 are 
natives of Europe, many of them also ranging into temperate Asia and 
North America, and some into North Africa, but for our purpose it is not 
important to specify these. 10 hpecios, not European, are from the eastern 
portion of North America, and 4 are from the western side of the same 
continent. This will make a total of 294 species introduced from the north 
temperate zone. From Australia, notwithstanding its nearness to us, we 
have only received 10 ; from Chili and the cool portions of South America, 
9 ; from the Cape of Good Hope, 21. The number naturalized from the 
south temperate zone is thus only 40. Finally, there are 58 species from 
the subtropical and tropical portions of both hemispheres, most having a 
very wide distribution. 

With respect to the habit and duration of the species, only 81 are trees 
or shrubs, the remaining 856 being herbaceous. Of this latter number 176 
are annual, 28 biennial, 152 perennial. The large proportion of annual 
species is noteworthy, as in the indigenous flora nearly all the herbaceous 
plants are of perennial growth. 

If it is endeavoured to divide the species into groups according to the 
nature of their habitats, it will be found that nearly two-thirds in about 
equal numbers, into three classes: first, weeds of pultivated lands and 
gardens ; second, inhabitants of meadows or fields ; third, plants of road- 
sides or waste places. Of the remaining third a considerable proportion 
are escapes from gardens, or other plants whose position it is difficult to 
define at present, and which occupy very various stations : littoral, paludal, 
sylvestral, etc. 

Finally, we find that the speoieB belong to 288 genera, arranged in 60 
orders. The orders best represented are , — Oramimat with 60 species, 
ComponUm 51, 85, Cruc^f^ra 20, CaryophyUem 15, HoBacM 14. 

Of the genera no less than 182 are without indigenous representatives 
in this country, and 16 of the orders are in the same position. The large 
number of genera into which the species are distributed shows that our 
natuialized flora is of a very diversified character ; and the (act that most 
of the genera have no indigenous species, proves that naturalized plants, to 
succeed in any country, need not have any close alBniiy with the pre-eziit- 
ing inbabitimts. 
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With the above facts before us, we are better able to enquire into the 
general subject of the naturalization of plants in New Zealand and to 
attempt an answer to the question why the native vegetation should ap- 
parently be unable to hold its own against the numerous intruders stream- 
ing in on every side. In considormg the subjeot, it appears to me most 
impoiiant to bear constantly in mind that the conditions of plant-life now 
prevailing in Now Zealand are in great measure diHerent to those that 
existed when European voyagers first visited its shores. When Cook 
lauded here the whole country was covered witli a dense native vogetaiiou, 
hardly iiitorfered with by man. Tho cultivations of the Maoris wore small 
in ai*6a, and as they rarely tilled the same plot of ground for many years in 
succession, preferring to abandon it when the soil showed signs of exhaus- 
tion and to make new dealings elsewhere, there was little chance of the 
establishment and gi'adual development of a race of indigenous weeds. In 
fact, it can be roundly said that tho Now Zealand Flora contained no such 
class. At that time tliere were no lierbivorous animals of any kind, either 
wild or domesticated, to graze upon tho vegetation, or to intorforo with it 
in any way. Thus no check existed to the growth of many species which 
can now hardly live in a district whore our introduced cattle are abundant. 
And Uie repeated burning oil, year after year, of hurge tracts of open 
country, was then a circumstance almost unknown. Tho Maori rarely 
wantonly destroyed the vegetation, and if he used fire in making his new 
clearings generally took precautions Uiat it should not spread further than 
was absolutely required. It is hardly uecossary to dwell longer on this 
point; for all must admit that the advent of European settlors and tho 
colonization of the country have brought iuto operation a set of conditions 
injurious to both the indigenous fauua and flora. The chief of these con- 
ditions may be conveniently grouped under three heads : — first, the actual 
destruction of the vegetation by the settlers to make room for their cultiva- 
tions, or in the construction of roads, or in the cutting down of the forests 
for timber, etc., etc. : — second, the introduction of sheep, cattle and horses 
and their spread over the greater part of the country : — third, the practice, 
now very generally followed, of burning off the vegetation in the open dis- 
tricts at regular intervals. 

If the above fiacts are duly considered there will not be so much cause 
for wonder in the introduction and rapid spread of so many foreign plants. 
For instance, it might be expected that the weeds of our corn-fields and 
pastures-~-whioh now form such an important and conspicuous element in 
the naturalized Flora — would be almost wholly composed of introductions 
from abroach The native Flora possessed few plants suitable for the places 
they have taken, and these few could hardly compote with a chance of 
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snooess against specios tlmt bavo from timo immomorial occnpied tiie cnltiva* 
tions of man, and whose best adapted vanetios have been tigorously seleotod. 
The introduced woods flourish and multiply because tlioy have an environ- 
ment suited to thorn and to whicli they have boon modilied ; the native 
ones fail bocause the conditions ha\o become altogethor different to thoso 
they had been accustomed to. 

Rimilarly it was to be expected that foreign jdants would m some degree 
displace the indigenous ones in districts grazed over but not actually culti- 
vated. Many native species will not boar repeated cropping, and soon 
decrease in numbers when cattle or sheep are brought in. Their places 
will, therefore, bo taken by plants that are indifferent to this, or escape by 
reason of being unpalatable. It hardly needs pointing out that many of our 
introduced specios are in this categoiy. The common thistle, for mstanco, 
is protected by its j)rickly loaves; the docks and Imttorcnps, and many 
labiate plants, are rejected by stock, save when food is scarce, on account 
of their unpleasant taste ; while most grasses and some leguminous plants 
may be entem down repeatedly without buffering much permanent injury. 
It is obvious that those bpcoies would have a good chance of spreading if 
introduced into a dlsii*ict whore bhoop and cattle ai*o numerous. At the 
same time it must be remomherod that any native plants possessing similar 
advantages would also increase ; and in many coses this has aotuolly taken 
place, Tlie spread of such indigenous plants as Poa austntlis and Discaria 
in the river valleys in the interior of Nelson and Canterbury; of Camnia on 
the shores of Cook Straits ; and of some grassos (as Danthmia mniannn- 
laris and Microlana stijmtln) in Auckland, are weU-known examples, and it 
would bo easy to enumerate more. 

But although we may safely credit the changed conditions of plant-life 
with being a powerful reason for the spread of naturalized plants in New 
Zealand, it is impossible to consider it as the solo explanation. For we 
find that not a few species have penetrated into localities where cultivation 
and cattle are alike unknown, and where man himself is a rare visitant ; 
where, in fact, the conditions ore still imohongod. is the most inter- 

esting port of tlio subject, for it proves conclusively, as remarked by Mr. 
Daiwii), that the indigenous plants of any district are not neoessarily those 
best suited for it. In most cases it is impoBsible to assign any obvious 
reason for the foot that these intruders should be able to thrust on one side 
the native vegetation; but it is significant that ail, or nearly all, are 
common and widely distributed in their native countries ; in short, are pre- 
dominant species ; and that they have followed almost everywhere the foot- 
steps of man, being as extensively naturalized in many other countries as 
in New Zealand. We may, therefore, suppose that by long-continued 
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oottp^tttaoii with oth^r gpeoies, in different looalitiee and in dififerent olimatee, 
they have gained a vigour of oonstitation and a fieoalty of adapting them- 
eelvee to a great variety of oonditione which enable them to readily over- 
come plants that have not been so advantageously modified. 

This supposition will also throw some light on the curious fact that the 
vast minority of our plants are of northern origin. It is now generally 
admitted by geologists that the present continents are of immense antiquity, 
and that there has been no gi‘eat alteration in the relative proportions of 
land and water during vast geological epochs. Mr. Darwin therefore argues 
that as the northern hemisphere has probably always possesBed the most 
extensive continuous land area, so the wonderfully aggressive and colonising 
power of its plants at the present time is due to development where the 
competition of species has been the most severe and long continued, owing 
to the presence of ffmilities for natural migration. The plants of the com- 
paratively isolated countries of the southern hemisphere have not been 
subjected to the same degree of competition, and consequently could not be 
so advantageously modified. 

It is difficult to predict the ultimate result of the struggle between the 
invaders and the natives. Many naturalists believe that the foreign species 
will succeed in displacing and exterminating a large section of the indigenous 
flora. Mr. Travers, for instance, goes so far as to say^ — ** Such, in effect, 
is the activity with which the introduced plants are doing their work, that 
I believe if every human being were at once removed h'om tlie islands for 
even a limited number of years, looking at the matter fix>m a geological point 
of view, the introduced would succeed in displacing the indigenous fauna and 
flora.*’ Also, in his presidential address to the Wellington Philosophical 
Society, t he states : — ** Indeed, I have no doubt, from the piesent compara- 
tive rarify of many plants which were formerly found in abundance in such 
districts " (the sub-alpine portions of Nelson), that in a few yearn our only 
knowledge of them will be derived from the dried specimens in our her- 
baria.** On the other hand, Mr. Kirk, who has paid special attention to 
the naturalisation of plants in New Zealand, and whose views are there- 
fore entitled to careful consideration, takes a much more hopeful view 
of the friture of the native flora. In a paper on the naturalized plants 
cxf Port Nicholson, I he says : — ** At length a turning-point is reached, the 
invaders lose a portion of their vigour and become less encroaching, 
white the indigenous plants find the struggle less severe and gradually 
reeover a portion of their lost ground, the result being the gradual 
amalgamation of those kinds best adapted to hold their own in the 

* Tisas. M.£. ttMt., voL ii., p. SIS. t Timas. H.Z. Init., vol. iv., p. 869. 

} Tmas. N.Z. Inst., vol. x., p. 86$. 
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Htmgglo for existeuoe with the introduced forms, and the rostriotion of 
those less favonrably adapted to habitats which afford them special advan< 
tages,** Farther on in the same article Mr. Kirk combats the view that the 
majority of oar native plants will become extinct, stating that the partioalar 
^oies for which this danger is to be feared might almost bo counted upon 
one’s fingers. 

My own views on this difficult question are much nearer to Mr. Eirk’s 
than to those of Mr. Travers. I can certainly find little evidence in support 
of the opinion that a considerable proportion of the native flora will become 
extinct. Even in isolated localities of limited area, like Madeira and 8t. 
Helena, where there is little variety of climate and physical conditions, and 
where the native plants have been subjected to far more disadvantageous 
influences, and to a keener competition with introduced forms, than in 
New Zealand, the process of nataralization has not gone so far as to stamp 
out the whole of the indigenous vegetation, although great and remarkable 
changes have been effected, and many species have become extinct. I fail 
to see why it is assumed tliat a greater effect will bo produced in New Zea- 
land, witli its diversified physical features and many varieties of soil, situa- 
tion, and climate. Barely its far-stretching coast-line, bold cliffs, and exten- 
sive sand-dunes, its swamps and moorlands, its lofty mountains and wide- 
spreading forests, will afford numerous places of refuge for its plants until 
Bufiicient time has been allowed for the gradual development of varieties 
better suited to the changed conditions. No doubt some few species will 
become extinct ; but these will be mostly plants whose distribution was 
local and confined even when Europeans first arrived hero ; and probably 
all will be speoios that have for some time been slowly tending towards 
extiuction, and whoso final exit has thus only been hastened. I cannot 
call to niiiid a single case of a plant known to be widely distributed when 
seltlemout commenced that is at present in any danger of extinction. 
Bpecios have been banished from cultivated districts, of course, but they are 
htill abundant in other situations, and probably there will always be a suffi- 
cient area of nnooonpiod and uncultivated lands to afford them a secure 
home. 

Speaking generally, 1 am inclined to believe that the struggle between 
the naturalized and the native floras will result in a limitation of the 
range of the native species rather than in their actual extermination. We 
must bo prepared to see many plants onoe common become comparatively 
rare, and possibly a limited number— I should not estimate it at more 
than a score or two— may altogether disappear, to be only known to us in 
tbe future by the dried specimens preserved in our museums. 
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Catalo(jHc of Xatnrfdizrd Piants 
oltnm^ed in the Provinritti Dintriot of Auekland, 

(Those ftpeoies not previously rooorded nro marine 1 with an asterisk.) 
Ramunoulace.k. 

iUtnunculus acru, L. Meadows iu several looaliiioH, but not common. 
(Europe.) 

,, L. Damp pasturoB and waste places. Whan- 

garoi ; vicinity of Auckland ; Waikato district, etc. 
(Europe.) 

* ,, btiWom^f L« Plentiful in meadows, by roadsides, etc., througli- 

out the provincial district. (Europe.) 

Curtis. (R, philonotis.lE^hT,) Plentiful near Auckland, 
and iu many of the country districts houtliwards to the Wai- 
kato. This H|H)cies has increased very largely during the 
last five or six years. (Europe.) 

,, parvifloruH^ Ti. Of common occurrence in pasturoM, and waste 
places. Auckland Isthmus; Thames; Coromandel; Wai- 
kato; etc. It must not bo confmmdod with the ll. parei- 
jhvHs var. (iuutralis of the Handbook, which is indigenous 
in the Auckland district, and which to me appears 
to have good claims to rank m a distiuct species. 
(Europe.) 

* ,, wuricatujtfh. Local. Bay of Islands ; waste places near Auck- 

land ; Onehuuga. (Europe.) 

„ pmiUu8y Poir. liccordod by Mr. Buchanan from tiie island of 
Kawau. 1 suspect some mistake, as the true /(. pmillm is a 
North American plant, and not at all likely to occur iu Now 
Zealand. (N. America.) 

AquiUgiii L. Occasioually scon as a garden escape, but is by no 

means common. (Eiurope.) 

^ yiffella datnmeena, L. A garden oscapo in light soils near Auckland. (S. 

Europe.) One or two species of the allied genus Delphinium 
are also frequently seen, but they do not permanently estivb- 
lish themselves. 

PAPAVERAOEiB. 

Papaver L. Cultivated fields, not common. Mongouui ; Aucklaud 
Isthmus; near Alozandra. (Europe.) 
n Bonmifemw^ L. A garden escape. Devonport ; Ponsonby ; etc. 
(Eur^e.) 

Fumaria offMnalin^ L. Has become a troublesome weed in light soils in 
some parts of the Auckland Isthmus. (Euroi)e.) 
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Eich$ehoU»iu oaUfornica, Oham. An escape from gardens in light dry 
soils. Devonpoii ; Mt. Eden ; covering the greater part of a 
field at Panmure in 1879. (California.) 

Cbuoitsejk. 

Na$tftniim ojficinale, Br. Now abundant in streams and swamps through- 
out the district, and attaining a sise unknown in Europe. 
(Europe.) 

Barbarea praeor, Br. This is frequently seen in all the settled districts, 
but is nowhera veiy plentiful. (Europe.) 

Alynum maritinvm^ L. Beach at Eororareka, Bay of Islands ; Gisborne, 
plentiful in January, 1880. (S. Europe.) 

CochUaria arnwracUit L. Maintains itself in deserted gardens, but can 
hardly be considered truly naturalized. (Europe.) 

Suyfftbnwn ojfieinale^ L. Waste places, roadsides, etc., pretty generally 
distributed. (Europe.) 

„ patmonieum, Jacq. I take this from Mr. Kirk s list. (Trans, ii., 
p. 185.) I have never seen it. (Europe.) 

* Cnmelina $ativa^ L. Local. Bemuera and one or two other places in tlie 

vicinity of Auckland. (Europe.) 

Brauica ohraaea, L. Plentiful in littond situations, particularly in the 
northern portions of the district. (Europe.) 

„ campeittiM, L. This, with its sub-species B. rapa and D. napui^ is 
plentiful evexywhere in cultivated ground. (Europe.) 

„ ntfjfra, Boiss. (Sinapis^ L.) Waste places near Auckland, scarce. 

(Europe.) 

„ nimidstrum^ Boiss. {SinapU L.) A weed in cultivated' 

fields, tolerably frequent. (Europe.) 

* „ alba, Boiss. (Sinapis, L.) Bemuera ; oomfieldB near Otahuhu. 

(Europe.) 

Capttfilla buna-pattoris, DO. Frequent through the settled portions of the 
district. (Europe.) 

Smebiera canmopu9,,Tfo\x. WsAte places, not common. Bay of Islands; 
Thames ; Onehunga. (Europe.) 

„ itulyma, Pers. Throughout the district, most abundant, espe- 
cially in waste places near the sea. (Temperate South 
America ?) 

Lepidium ruderale, L. Open situations near the sea, and in waste places 
throughout the Waikato district. (Europe.) 

„ mithii, Hook. Pastures near Alexandra. (Europe.) 

,« iuHvum, L. A garden escape. Hardly naturalised, though com- 
mon in a cultivated condition. (Europe.) 
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Rapit^rim rugoswn^ Berg. In the summer of 1876 this plant appeared in 
great abundance on the Barrack Hill, Auckland, now known 
as the Albert Park. The grading and laying out of the park 
during the past year has nearly destroyed it, but a few speci- 
mens still linger in the adjoining streets and unoccupied 
allotments. (Europe.) 

Raphanus soHvus, L. This has thoroughly established itself in littoral 
situations, on sand-hills, etc. Mongonui ; Bay of Islands ; 
near Auckland ; Thames ; Baglan, etc. (Europe.) 

BBSlDaOXJB. 

* Rmsda hueola, L. A garden weed in a few localities near Auckland. 

(Europe.) 

VlOLABinB. 

Viola tricolor^ L., var. arvmsit. Near Auckland, scarce. (Europe.) 

POLTOAUIJB. 

Polygala myrt^oUa^ L. A garden escape, but well established at Northcote 
and several other places in the vicinity of Auckland. (Gape 
of Good Hope.) 

Gabyopryllejb. 

Dianthus anmriat L. Fields near Alexandra and other places in the 
Waikato. (Europe.) 

Baponaria voccana, L. A garden escape near Auckland. (Europe.) 

SiUns inftata, Sm. Near Otahuhu ; Hamilton ; Matamata. (Europe.) 

„ angUca, L. A common weed throughout the district. The variety 
gtdnquevulnera is the most abundant. (Europe.) 

„ noetifloraf L. Fields at Matamata, February, 1880 . (Europe.) 

Lyehnis flos-cueuUf L. Pastures at Whangarei, scarce. (Europe.) 

„ githago, Linn. A weed in cornfields, often seen. (Europe.) 

Carastium glomsratum, Thuill. A common weed throughout the district. 
(Europe.) 

„ trMaUt Link. Abundant with the preceding. (Europe.) 

SteUaria madia, L. Universally distributed throughout the district, es- 
pecially in rich light soils. (Europe.) 

* „ graminaa, L. Panmure ; and the larva fields around Mt. Wel- 

lington. (Europe.) 

Arenana iorpyU^oUg, L. Devonport; Penrose; Panmure; and other places 
in the vicinity of Auckland. (Europe.) 

Sagim apataUt, L. North Head, Waitemata, where it has regularly ap- 
peared every spring, for several years, on rocks just above 
high-water mark. Penrose; Onehunga; Newmarket; etc. 
(Europe*) 
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Fipfryuln an^fTina, L. A common weed in cultivated fields. (Europe.) 
Vohjcarpon ietraphyllum, L. A common roadside weed, also copiously natu- 
ralized on sand-hills in the north. (Europe.) 

PoBTULACACESC. * 

Porhitara oleracea^ L. A troublesome weed in gardens in light soil. (8. 
Europe and Tropica.) 

♦ Caiaudrinia cauJescms^ H.B.K. I am indobtod to Mr. Luko for specimens 

of this from the vicinity of Otahuhu, where in 1881 it 
appeared in abundance in a freshly-sown grass field. 
(Peru.) 

* „ ap. A small wliite-flowerod species of this genus, which 1 

have been unable to identify, has become plentiful in stony 
places by the South Boad near Penrose, and thence to One- 
hunga. (S. America ?) 

HvPERICIMEifi. 

Jh/iurkum antlroMtnum, L. A garden escape. Papakura; near Alexandra. 
(Europe.) 

„ jH'r/arntuMy L. Near Auckland ; lIcloriHville ; common in many 
localities in the Waikato and Vptx^r Thames distiicts, esi) 0 - 
cially fit Mfitumata. (Europe.) 

,, htniti/uhuntf L. Whangarci ; Reuiuera ; St. John’s College ; 
Waitnkorei ; and other localities near Auckland. Usually 
prefers stiff clay soils. (Europe.) 

MAl.VACBiE. 

t 

Mali a hijlrv>hiii^ L. Waste places near Auckland ; and at tho Thames ; rare. 
(Europe.) 

,, nitundijulia, L, Vicinity of Auckland; Otahuhu; Ngaruawaliia; 
Hamilton ; etc. (Europe.) 

,, irriivUlatfi, L. In immense abundance in and near Auckland, often 
covering unoccupied allotments, waste places, etc., with a 
dense growth 8-4 feet high. Also plentiful at tho Thames, 
Coromandel, and in most of the country townships. 
^ (Europe.) 

^ „ parrijiora, L. Waste places near Auckland, but not common. 
(Europe.) 

Modiuhi wultifida, Moench. Plentiful in pastures and by roadsides in all 
(uiltivatod districts. It must have been an early inirodnotion, 
for it was nearly as abundant and as widely distributed in 
1868 as now. (Eastern states of North America.) 

LavaUra ar6fnYU, L. An occasional garden escape. Fanmure ; Onebunga; 
Manukau Heads ; Hamilton. (8. Europe.) 
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JUnum untaiismnum^ L. An oflcape from oultivation in a few localitios. 
(Europe.) 

„ marginaUf A. Cunn. Abundant throughout the district, especially 
in meadows and by roadsides. Considered to be indigenous 
by Mr. Kirk. (Australia.) 

* ,, gallieum, L. Near Lake Piipuko ; vicinity of Auckland ; Onehunga. 

Not common, first seen in 1876. (S. Europe.) 

Okranuobjb. 

Pelargonium querei/olium^ Ait. An occasional garden escape. (Gape.) 

* Geranium robertiamm, L. A few plants of this were seen at Devon- 

port three years ago, but it has apparently died out. 
(Europe.) 

Erodium oieutarium, L. A common plant by roadsides and in waste places. 
(Europe.) 

„ moichatum, L. An abundant weed, especially in light soils. 
(Europe.) 

,, maritimumt L. In littoral situations. Mongonui ; Bay of Islands ; 
Waiwera. (Europe.) 

Oxali* variabiliH^ Lindl. Frequently establishes itnelf in the vicinity of 
gardens. (Cape.) 

* ,, eemua^ Thunb. Tins species has become a troublesome weed in 

gardens near Auckland, particularly in the largo nursery 
establishments of Messrs. J. Mason and D. Hay. Its nume- 
rous tubers make it difficult to eradicate. (Cape.) 

* „ cowprewa, Thunb. Occasionally seen with the preceding, but not 

common. (Cape.) 

Tropaolum majus^ L. A common garden escape, especially near Auckland. 
(Peru.) 

AMPBXjnu. 

VUu vinifera^ L. Often hugers for many years in deserted gardens, old 
Maori cultivations, etc. (Tropics.) 

SaPtNDAGBJB. 

* Melianthm me^or, L. A garden esoape. Near Mt. Eden ; Taram 

(Thames); etc. (Cape.) 

LnotriONOsaB, 

Podalgria aricea, Br. A oommon garden plant. It is included in Mr. 

Kirk's list, but I have never seen it except in actual cultiva- 
tion. (Cape.) 

UisM auropauif L. Plentiful throughout the whole district, and in many 
localities exceedingly troublesome. (Europe.) 
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Cyti$u$ 9copariH9t Link. Near Papaknra; Alexandra; Matamata; ete. 
(Europe.) 

M§dieago tativa, L. Oultivated fields, not common. (Emxqpe.) 

„ lupnUna^ L. Waste places and fields, tolerably frequent tiirough- 
out the district. (Europe.) 

„ dmticulaUtt Willd. Waste places and pastures, common through- 
out the district. This species and the following ofiben mono- 
polise many of the fields near Auckland, especially where the 
soil is light and rich. (Europe.) 

„ mecu/oto, Sibth. Generally distributed. (Europe.) 

oJfMnaUi, L. Fields and waste places, not so common as the 
following. (Europe.) 

„ mifmtu. Wall Plentifiil, especially in waste grounds near the 
sea. (Europe.) 

^ Trifolkm arvnm, L. A few plants noticed in a field near Otahnhu in 
December, 1876. Not sinoe observed. (Europe.) 

,, incamattm^ L. Occasionally seen in pastures, especially in the 
Waikato. (Europe.) 

„ pratefue, L. Pastures and roadsides, common. (Europe.) 

„ medium, L. Pastures, etc., not so common as the preceding. 

(Europe.) 

* „ $eabrum,Ij. Beach at Devonport ; abundant in December, 1680. 

(Europe.) 

„ qlomsratum, L. Fioldb and roadsides throughout the district. 
(Europe.) 

* ,, hyhridum, L. Clover fields in the Waikato, and in other locali- 

ties. (Europe.) 

„ refimu, L. Fields and roadsides, universally distributed through- 
out the district. (Europe.) 

* „ reeupinatum, L. Mongonui Harbour and shores of Doubtless 

Bay, abimdaut. 1 am also indebted to Mr. Beam far speci- 
mens obtained near Helensville. (Europe.) 

„ procumhem, L. Not uncommon in meadows in all the culti- 
vated districts. (Europe.) 

„ 9f}mus,Sm. Abundmit throughout the district. This mixes more 
freely with the indigenous vegetation than any other species of 
Trifolium, spreading along the sides of gullies, etc. (Europe.) 
rortiMatm, L. Pastures and roadsides, rather local at present, but 
increasing. (Europe.) 

„ iMs;er, Bemuera ; near the Hunua railway station. (Europe.) 
angmHmmm,h. Bemuera ; first seen in 1881 . (Europe.) 
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P§oreU$a pinnaUtf L. Inolndad in Mr. Kirk'B list. I have only leen it in 
cultivation in gardens. (Gape.) 

IfMgofgra viseoga, Lam. An occasional garden escape near Auekland. 
(Tropics.) 

Bobinia pggud-aeaeia, L. Oopiously naturalised in many places in the 
Waikato country, forming large groves. Near Taupiri it has 
established itself in places for several miles on the western 
side of the river. (United States.) 

Vieia $ativa, L. Not uncommon in cultivated districts throughout the 
district. (Europe.) 

„ mmgpertna, Mosnch. A common and troublesome weed throughout 
the district, from tl^e North Gape to Poverty Bay. (Europe.) 

„ Atriula, Koch. Bay of Islands ,* vicinity of Auckland, and southwards 
to the Waikato, but by no means common. (Europe.) 

Lem eecuUnta^ Gr. A Godr. This has become abundantly naturalized in 
die Auckland Domain, having doubtless escaped from some 
garden in the vicinity. (8. Europe.) 

Lathyrm odoratue, L. Occasionally establishes itself near gardens, but is 
not likely to become permanently naturalized. (8. Europe.) 

„ UuifoHmt L. An occasional garden escape. (8. Europe.) 

Doliekoi lignoem^ L. Spreads in neglected gardens, etc., but can hardly be 
looked at in the light of a naturalized plant. (Tropical Asia.) 

Acacia dealbata, Link. This increases by means of suckers in neglected 
plantations, etc., and in some localities is fairly established. 
(Australia.) 

AlbuMia lopkanthaf Willd. This was formerly largely planted about the mis* 
sion stations and Maori settlements, and as it springs up readily 
from seed, has in many cases formed large groves. (Australia.) 

Bosaobjb. 

Amygdalae pereiea, L. Deserted Maori plantations, etc., and often appear- 
ing spontaneously in a variety of edtuations, (Gentral Asia.) 

Prunue esiwsia, L. Maintains itself in deserted Maori plantations and 
orchards, in a few cases forming small groves. (8. Europe.) 

Bpiraa eaUa^oUa, Willd. Induded in Mr. Kirk’s list. I have only seen it 
where actually planted. (Europe.) 

Bubue iimue^ L. An escape from cultivation, but well established in a few 
localities. Lake Pupuke ; Hunua ; near Drury, etc. (Europe.) 

„ fneHmmf L. Waste places, hedges, roadsides, etc. Now common 
in most districts, and rapidly increasing. Several of the 
subspecies are introduced, A. dueolar, W. and N., being per- 
haps the most frequent. (Europe.) 
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Frayaria L. ) Both species are frequently seen as esoapas from 
„ Ehr. [ cultivation. (Europe.) 

* PotenHlta rty>tam, L. Near Hamilton, Waikato ; a few plants only ob- 

served in 1870. (Europe.) 

Alchetnilla arvmsis, L. In cultivated fields and dry pastures. Vicinity of 
Auckland ; Coromandel ; Ngaruawahia, Baglan. (Europe.) 

* Poterium $anyui$oTba, L. Dry pastures near Auckland, and in the Wai- 

kato. Not common, and perhaps intentionally sown in the 
localities in which I have noticed it. (Europe). 

Boaa rubiginosa, L. Abundantly natui*alizod throughout the district, 
especially in the light pumiceoua soils of the Upper Wai- 
kato and Taupo districts. (Europe.) 

„ canina^ L. Hedges and waste places in the vicinity of Auckland, etc. 
(Europe.) 

Bosa multiflora, L. Often planted for hedges, and in favourable situations 
spreads considerably. (China.) 

„ indica, L. A garden escape. (China.) 

CSilBBULaOXiB. 

* Tilhft {UuUiarda) tiichotoma, E. and L. (?). Sides of the South Bead, 

near Penrose, and spreading rapidly on the lava fields around 
Mount Smart. I am doubtful as to the identification, 
the descnptions in the ** Flora Oapensis'* and in De Can- 
dolle's ** Frodromus,’* the only ones to which I have access, 
being very short and meagre. (Cape.) 

LVTHBimiBJB. 

I.ythrum hyasoj^tfolium, L. An abundant plant throughout the district, 
in moist places, ditches, etc. (Europe.) 
tj graefferi. Ten. Local. Bemuera; abundant near Ngaruawahia; 
Thames. (Europe.) 

Onaorabiu. 

^ (Knothera biennis, L. Not common. Near Auckland ; waste places about 
Hamilton ; abandoned Maori cultivations at Matamata. (N. 
America.) 

„ stricta, L. Common in light soils throughout most parts of 
the district. Very partial to sandy flats near the sea. (N. 
America.) 

* „ tstrapura, Cav. A garden escape in one or two localities near 

Auckland. First seen in 1878. (West. N. America.) 
CUOURBITAOBJB. 

CitruUus vuiyaris, Bohrad. Often of spontaneous origin about Maori culti- 
vations, but never permanently establishes itself. (Tropics.) 
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Lagmuina vulgaris^ L. This is the “ hue *’ of the Maoris, doubtless intro- 
duced by tliem, and still cultivated in many of their settle- 
ments. As a naturalized plant it is in precisely the same 
position as the preceding species. (Tropics.) 

FlCOXDEiE. 

Mnsmhrgantheimm eduU^ L. Naturalized on the sandy beach at Kohi- 
maruma, Auckland Harbour ; doubtless origmally an outcast 
from some garden in the vicinity. (Cape.) 

UMBELLtFEEiE. 

Bupleumm rotumiifoHum, L. Vicinity of Auckland, where it has appeared 
as a weed in a few large markei-gaidoxis. (Europe.) 

Coninm maculatum, L. A few plants of this were obbcrved in some waste 
groimd at the Thames in 1880 ; but in a late visit to the 
locality 1 did not observe it. (Europe.) 

Apitim graveohns^ L. Deserted gardens and waste places. Brackish-water 
swamps between the Thames and Piako rivers, a situation 
where it will probably spread. (Euroxie.) 

„ eeptnphgllum^kJAi.', Mongonui townshix) ; Russell (Bay of Islands) ; 

Kawau Island (T. Kirk) ; stieetsoi Auckland ; near Otahuhu, 
etc. Considered by Mr. Kirk to be indigenous, an opinion 
with wdiich 1 cannot agieo. (Australia.) 

* Ammi majm^ L. Rare at present, but likely to spread. Bemuera ; 

Auckland Domain. (Europe.) 

Lamm pftroselimun^ Benth. {PetrmcHnam sativum^ UoHm.) An escape from 
cultivation, but plentiful in several looahties, as on tlie lava- 
lields round Mount Eden, etc. (Europe.) 

Pinipinella snjnfraga, L. 1 take this from Mr. Kurk’s list. I have not 
myself seen it in a naturalized condition. (Europe.) 

Seandie pecten-veneria, L. Waste places about Auckland, not at all common. 
(Europe.) 

Femiculum vulgare^ Qnrtn. Roadsides and waste places, deserted gardens, 
etc. Of common occurrence. (Europe.) 

Pmuadauum sativum^ Benth. (Pastinaca^ L.) A garden escape in a few 
localities. (Europe.) 

DaucuB earokif L. Not uncommon in pastures and meadows throughout the 
district. (Europe.) 

Caucalu nodo$a, Boop. Waste places, local, Whaxigarei ; vicinity of Auck- 
land ; Thames. (Europe.) 

Abalzaoiui. 

* Hadara L. Spreads occasionally in plantations and gardens, but 

can hardly be considered as naturalized. (Europe.) 



984 


TramuetiofiM.—Bot€Ui^f* 


OAPBnroLuou. 

SamhueuM nigrat L. Often planted for hedges, etc., and sometimee epreade. 
(Europe.) 

Bubuobjb. 

Oalium aparine, L. Waste places, hedges, roadsides, etc., plentiful in 
most looalitieB, and increasing. (Enrope.) 

* Galium parmmu, L. Fields at Bemuera, rare. (Europe.) 

Sherardia arvemU, L. Generally distributed through the cultivated districts. 
(Europe.) 

Valebxakm. 

* CmtrafUhm ruber, DO. Occasionally seen as a garden escape. Mon- 

gonui; Thames; Ponsonby. (Europe.) 

Valeriandla olUoria, Mosnoh. Waste places and roadsides. Orakei native 
settlement ; Mount Albert ; near Hamilton. (Europe.) 
Dxpbaoejs. 


* DipeaeuM iylvettris, L. Tauranga ; not uncommon in January, 1880. I 
am also indebted to Mr. Will for specimenB gathered at 
Pakari. (Europe.) 

ScalnouL atrapurpurea, L. A common garden escape in light soils. (Trop* 
ical Asia.) 

^ „ (Knavtia) arvmim, L. A few years ago this appeared in abundance 
in a cultivated field at Bemuera, but has since nearly died out. 
(Europe.) 

COXPOBITJB. 

Beilis persnnis, L. Plentiful in pastures throughout the district, and in- 
creasing yearly. (Europe.) 

Erigeron canadensis, L. A common plant through the entire district. Pro- 
bably one of the earliest introductions into New Zealand. 
(N. America,) 

„ Uni/olins, Willd. {Conyza ambigua, DC.) In several localities. 
Northern Wairoa ; Whangarei ; Matamata, etc. (Tropics.) 

Xanthiwn spinotum, L. Waste places and roadsides in the vicinity of 
Auckland ; and in the Waikato. It nowhere shows signs of 
becoming so abundant and troublesome as in certain parts of 
AustnJia. (Chili.) 

Siegesbeekia orientaUs, L. Warm dry soils, not common. Bay of Islands ; 

Whangarei; Northern Wairoa; vicinity of Auckland; Bag- 
lan. This must have been an early introduction, for it was 
more plentiful in 1864 than at present. (Tropics.) 

Edipia alba, Huask. Included in the list of naturalised plants given in 
the Handbook ** (under the name of E. ereota). I have not 
seen it. (Tropics.) 
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Wsdsliu bijfora, DC. The eame remarks apply. (Tropios.) 

Bidsns pilosa^ L. On oliffa and light dry soils, not unoommon. Perhaps a 
true native. (Tropics.) 

Achillea viillefolmm^ Jj. In pastures and by roadsides in most cultivated 
districts, but nowhere very abundant. (Europe.) 

Anthmiis arvmsis, L. Waste places, roadsides, and fields ; a common weed 
in most localities. (Europe.) 

„ cotula, L. Waste places near Auckland. (Europe.) 

„ nobilis, L. Included in Mr. Kirk's list. 1 have not seen it except 

m a cultivated condition. (Europe.) 

Chrysanthemum leucaniheniuw ^ L. Plentiful throughout the district, and 
becoming a troublesome weed on stiff soils. (Europe.) 

,, segetum^ L. Local. Cultivated fields at Bemuera, and near 
Otahuhu. (Europe.) 

„ (Pyrethnm) inodorwn^ L. Fields on the Auckland Isthmus 
and elsewhere, not common. (Europe.) 

Matricaria chamomUlat L. Fields and roadsides, sparsely scattered over 
the cultivated portions of the district. (Europe.) 

„ discoidea^ DC. In immense abundance in waste places about 
Auckland, and along most lines of road into the interior. 
(North America.) 

Tanaoetum vulgare^ L. A few plants observed in a lane near Howiok. 
(Europe.) 

SoUva afUhemtfolia^ B« Br. Alluvial flats by the Northern Wairoa Biver^ 
near Dargaville and Mangawhare. (Australia.) 

„ ptei'osperma^ Less. ? Bangiriri and near Ngaruawahia ; first seen in 
January, 1879. I am not quite certain about the identifica- 
tion. (S. America.) 

Artsmisia absinthium, L. An occasional garden escape. Northern Wairoa ; 

vicinity of Auckland; Maori settlements at Matamata. 
(Europe.) 

Ssnseio vulgaris, L. A common weed in rich 'Soils throughout the dis- 
trict. (Europe.) 

„ sylsaUeus, L. Near Pukekobe ; Baglan. (Europe.) 

„ mikafuddss, Otto. (Harv. et Bond., Flora Oapensis, 8, p. 402). 

Ssnsoio soandsns, DO., non Cacalia scandsns, Thunb. A com- 
mon garden escape, now well established in waste places, 
etc. I near Auckland md elsewhere. (Gape.) 

Calsndula oJMnaUs, L. A garden escape near AucUand, eta (Europe.) 

Ostsat^^srmum monU^mm, L. Becorded by Mr. Kirk. I have not seen it 
in a naturalised state. (Oape.) 
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CryptoBtemma caJenduIaoea, Bn Light dry Roils from Auckland to Waikato ; 

plentiful, but not ho abundant as it was four or five yeara ago. 
(Cape.) 

Ctmhtm pyrn>}ci*phaiuB, Jaoq. Near EUerslie ; plentiful iu one field and 
by tbo adjoining road. (Europe.) 

CtncuB laticetilatiiB, L. Throughout the district, often an exceedingly 
troublesome weed in newly-cultivated rich Hoils, bush clear- 
ings, etc., but seldom long occupying any one locality. 
(Europe.) 

SHyhmn mariamm, Gnsrtn. Bay of Islands, most abundant. Vicinity of 
Auckland, but rather scarce. Abundant in the vicinity of 
Tauranga. (Europe.) 

Centanrca twfra, L. Fields and roadbidcs, rxscasionally seen. (Europe.) 

„ ralcUrfipa^ L. Waste places about Auckland, rare. (Europe.) 

,, solstitialU, L. Waste places, roadsideH, and sandy shores ; 
spreading fast, especially iu the Waikato. (Europe.) 

(Hchiriaw intyhuB, L. Fields in all the cultivah^d (hstricts. (Europe.) 

^ Tolpih umbellaia, L. In abundance between Penrose and Panmure, but 
not observed elsewhere. First seen iu 1868. (8. Europe.) 

iMpnmn mnmnnist L. A common weed in pastures in all the cultivated 
districts. (Europe.) 

Picris echioidea^ L. {flebninthia, Gsartn.) Fields and waste places, not 
uncommon . (Europe.) 

OrepU virens^ L. Waste and cultivated grounds, pretty generally distri- 
buted. (Europe.) 

„ /fJBtida, L. Fields on the Auckland Isthmus. (Europe.) 

„ taraxicifolia, Thiiill. Bemuera ; Whau ; near Cambridge. (Europe.) 
„ aeUisa^ lialler. Bemuera ; abundant in one field for several years 
past. (Europe.) 

Hypocharu radicatti^ L. Universally distributed throughout the district ; 

and perhaps quite as abundant as any naturalized plant. 
(Europe.) • 

„ yWira. Not nearly so plentiful as the preceeding. (Europe.) 

Leontiidvn (Thrincin) hirtuSf L. Vicinity of Auckland, but not plentiM. 
(Europe.) 

„ {Aparyia) hutpiduB, L. Pastures at Bemuera, and at Epsom; 
rare. (Europe.) 

„ (Apargia) autumwib\ L. Panmure ; Otahuhu ; near Alexandra. 
(Europe.) 

Taraxacum uffirinale, Wigg. Truly native ; but naturalized forms are the 
only ones that I have seen in the Auckland district. (Europe.) 
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Sunehns L. Cultivated fields, etc. (Europe.) 

„ idfracens, L. Everywhere in cultivated soils. This is doubtless in 
some of its forms mdigeuous, but others have been iutro- 
duood. (Europe.) 

Tratjopoyon portifolius, L. In several localities on the Auckland Isthmus, 
but not plentiful. (Europe.) 

„ pratensis, L., var. minor. Included in Mr. Kirk's list. I have 
not seen it. (Europe.) 

EPAORIDKiK. 

Kpacriz microphylla^ Br. Karaka Flats, between Waiuku and Drury, A. T. 

Urquhart. See Trans. N.Z. Inst., xiv., p. 804. (Aub< 
tralia.) 

PuiMULACRAi:. 

Anayallis art^ensis, fj. A common weed throughout the district. (Europe.) 

Apoovnacb/r. 

Tinea nuijor, L. A garden escape, but now plentifully established in waste 
places, fields, etc., and increasing. (S. Europe.) 
Asclkpiaoba. 

Asclepiaa nivea^ L. An escape from gardens near Auckland. (Tropical N. 
America.) 

Gentianbjb. 

EryUirtm centaurium^ L. Generally distributed in aU soils and situations, 
and often mixing freely with the indigenous vegetation. 
(Europe.) 

POLSMOIKACXJS. 

* Collomia caccitiea^ Lehm. Has been seen as a garden escape in one or 

two localities near Auckland. (Chili.) 

Gilia (Narntrciia) sqnarrosa, Hk. and Arn. Not uncommon in the Waikato 
country. (California.) 

Bobaoxnaosas. 

Borayo offudnaliSf L. Waste places on the Auckland Isthmus, rare. 
(Europe.) 

* Myoioti$ paluatris. With., var airiyulom. Vicinity of Auckland; Motuihi 

Island. (Europe.) 

* II arvensiat Hoflfin. Observed in one locality at Whangarei. 

(Europe.) 

LUhoapermum arvanaia, L. Fields and waste places near Auckland ; Pan- 
mute; Ohaupo; Alexandra. (Europe.) 

Behium eulgara^ L. Matamata, abundant. Near Hamilton. (Europe.) 

II pbrntayinoHm, L» Has recently appeared in one or two localities 
near Auckland. (Europe*) 
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GOMVOLTmjLOU. 

IfHtmatu bfuatai, L. Deserted Maori plantations, etc., often lingering for 
many years. (Tropios.) 

Cmcuta epithymum, Murr., var. trifoliu Not unoommou in clover fields in 
the Waikato district, where it first appeared. (B. Burope.) 

Bolanaoejb. 

Lyroperncum iscnUntum, Mill. A garden escape of short duration. (Tropical 
America.) 

Solunum tuberosum^ L. Often lingers for a time in fields where it has been 
cultivated. (H. America.) 

„ tnaryinatum, L.f. A garden outcast near Auckland. A large 
clump existed for many years in Alten Bead, but is now 
nearly destroyed. (Tropical Asia and Africa.) 

„ sodomaum, L. Common on the volcanic hills of the Auckland 
Isthmus, etc., and also noticed at Mongonui, Bay of Islands, 
and in the Waikato. (B. Burope and N. Africa.) 

„ aurieidatuiH, Ait. Noticed in one or two places about Auckland ; 

and I have received specimens from Mahurangi collected by 
Mr. Moat. (Tropical B. America.) 

Physalii pmericna, L. Warm sheltered locaUties through the district, but 
not so common now as fifteen or twenty years back. (Tropical 
B. America.) 

„ alkekmyit L. Included in Mr. Kirk’s list. I have not seen it in a 
naturalized condition. (S. Europe.) 

Captieum annuuni, L. A fugitive garden escape. (Tropics.) 

Nieandra phymloidea, Gesrtn. Waste places about Auckland. Scarce at 
present. (S. America.) 

Lycium chimme. Mill. Waste places, hedges, roadsides, etc., pretty fre- 
quent about Auckland, and in most of the country townships. 
(Tropical Asia.) 

Datum rtramomim. Waste places, yards, etc., near Auckland, but not 
common. (Tropical Ai^ 7) 

Niootinna tabaeeum, L. An occasional escape from cultivation. (Tropical 
America.) 

ScaonrcLAanniei. 

Vprbaieum thapsui, L. Volcanio hills, etc., near Auckland; Matamata, 
plentiful in 1879. (Europe.) 

„ bUittaria, L. Waste places and pastures, Auckland to Waikato. 
(Europe.) 

Fields near Henderson, not observed else- 
where. 



Chbbhkjjian. fhi XaiurttUteti PhoUn of A\u:klaud IHstricI, 289 

Linatia elatine, Mill. Waste places and roadsides. Vicinity of Auckland ; 
Otaliuhu ; Ngaruawabia ; etc. (Europe.) 

Diykalit pitrpurm, L. Auckland Isthmus ; Thames : Whangarei. By no 
means common. (Europe.} 

Veroniett agreutU, L. A weed of frequent occiivrenoe iu most districts. 
(Europe.) 

,, buxhauuiii. Ten. Plentiful in most cultivated districts. (Europe.) 

Veronica arvensis, L. A common weed throughr>ut the greater portion of 
the district. (Europe.) 

M aerpyUifotia, L. Fields aud moist places, very plentiful. (Europe.) 
haruia visrosa, L. Near Heleusville ; Itemuera ; in great abundance be- 
tween Piikckoho and Tuakau. (Europe.) 

OaOBANCUAOEiE. 

Orohitnehr winor, L. Whangai’ci ; iu several localitios on the Auckland 
IstlimuB, especially on the volcanic cones of Mount Eden and 
Bangitoto ; Drury ; near Cambridge. (Europe.) 

V£K!iKNAC£iR. 

Verbena ojficinaiis, L. Iu immouso abundauoo about Mougonui ; also plen- 
tiful in some parts of the Waikato country. In other districts 
by no means common. (Europe.) 

„ bonariensiSf L. Waste places about Auckland, rare. (B. America.) 

LABUTiE. 

Mentha eiridie, L. Ditches and waste places in most districts. (Europe.) 

„ piperita^ Huds. \ 

„ aqnatica, L. ' All introduced, and spreading, especially M. eativa, 
„ tatica, L. i (Europe.) ^ 

„ arveneis, L. / 

„ pulegium, L. Whangarei ; iu several places about Auckland. 
(Europe.) 

„ austraiU, Br. Boadsides between Baglan and Buapuke ; plentiful 
in January, 1877. (Australia.) 

Nepeta catena, L. Local. Vicinity of Auckland ; near Alexandra. (Europe.) 

Bmmlla vuigariSf L. Generally diffused through the entire district, in all 
soils and situations. One of the most abundant and wide- 
spreading of our naturalized plants. (Europe.) 

Cedronella triphylla^ Mosneh. This has become very abundant on the lava 
streams a];|nnd Mt. Eden, forming dense clumps many feet 
in diameter and 8-4 feet high. Doubtless it has escaped 
from some garden in the vicinity. (Madeira.) 

(MamimBw aefniw, Olairv. Mentioned by Mr. Kirk. It does not appear to 
have been noticed of late years. (Europe.) 
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Marruhiiim miqan, L. Waste plaoes» roadsides, etc., Anokland to Waikato, 
not mioominon. (Europe.) 

Sahia verli^aca, L. Appeared by a roadside in the suburbs of Auckland 
some years ago, but seems to liave become extinct. (Europe.) 

Stachyz arvensis, L. A troublesomo weed in cultivated ground throughout 
the district. (Europe.) 

Galfiopsiztefrahit.L. Waste places near Otahuhu, January, 1881. (Europe.) 

pLANTAOZNEiB. 

Plantago major ^ L. Waste places and roadsides through the district. 
(Europe.) 

,, nirdia, L. Vicinity of Auckland and a few other localities, not 
common, (Europe.) 

„ lancfolata, L. Everywhere in pastures, etc., specially in medium 
stiff soils. (Europe.) 

„ coroiwjms, h. Waste places and sandy soil near the sea. Bay of 
Islands ; Woitemata ; Onehunga, most abundant ; Tauranga ; 
Poverty Bay. (Europe.) 

„ virgimea^ L. (?) Eangiriri ; Ngoruawahia ; and other places in the 
Waikato. (N, America.) 

Nyctaoinbjb. 

*** Mirahilu jalappa^ L. A garden escape near Auckland. (S. America.) 

Amabantace;e:. 

Amarantuz raudatus, L. Occasionally seen about gardens, but is hardly 
naturalized. (Tropics.) 

„ iftrqflejnis, L. Streets of Auckland, and waste places and 
gardens in the suburbs, not common. (Tropics.) 

„ hybiiduSflj. Abundant in waste places about Auckland; also 
at (be Thames and in most of the country townsliips. Be- 
coming a troublesome weed in gardens in rich or highly- 
manured soils. (Tropics.) 

„ blitum, L. Waste places and streets of Auckland, not nearly so 
common as the preceding, (Tropics.) 

Becorded by Mr. Eirk. I have not seen 
either of them. (Tropica.) 

„ viridUt Waste places and streets of Auckland. 
Also recorded by Mr. Eirk from the Thames, and gathered 
many years ago at the Bay of Islands by Allan Cunningham. 
(Tropics.) 

(Euarolifi) gracilis, Desv. {Eaaoltu caudatui, Moq., non AmarantuM 
eaudatus, L.) Waste places within the City of Auckland, and 
as a weed in gardens in the suburbs. (Tropics.) 


{Kuxolm) lividun, L. 

„ oleracetu, L. 
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Chenopodium alburn^ L. A common weed in rich soils on the Auckland 
Isthmus, especially about Onohunga. (Europe.) 

,, murale, L. Waste places, roadsides, etc., plentiful. (Europe.) 

„ bonuH’henricus^ L. Noticed at Onohunga in 1878, but perhaps 

only an escape from cultivation. (Europe.) 

SaUola kali^ L. Shores of the Waitemata and Mnuuknu, not uncommon. 
Bare at the Thamen. (Europe.) 

Phytolacgaoiii» . 

Phytolacca ortandin^ L. Waste places and roadbides on the Auckland 
Isthmus, and especially plentiful on the lava streams from 
Mount Eden. Waitakerei district, becoming plentiful by the 
sides of the bush tracks. It has also found its way into many 
other localities in the provincial district. (Tropictil America.) 

POLYOOKEA. 

Polygonum perncaria^ L. Fields noarPanmuro. (Europe.) 

„ convolvulus^ L. Roadsides and waste places about Auckland, 
not common. (Em*ope.) 

Fagopyruw esculenium^ Mcench. An occasional escape from cultivation. 
(Europe.) 

RufMOB obtusi/oliua. Abundant tliroughout the district. The docks must 
have boon very early introductions, for Earl mentions that 
they were great nuisances in Maori plantations at Hokianga 
in 1834. (Europe.) 

„ pulcher, L. Throughout the district. This species has increased 
greatly during tlie last sk years, prior to which it was by no 
means £r<*quent. (Europe.) 

„ crispus, L. Generally distributed. (Europe.) 

„ sanguineus, L, var. viridis. Generally distributed. (Europe.) 

„ eonglomeratus, Murr. Recorded by Mr. Kirk. I have not mot with 
it. (Europe.) 

M aeetosa, L. Not uncommon. (Europe.) 

,, acitosella, L. • A most abundant and troublesome weed throughout 
the district, (Europe.) 

Emrsr australis, Btein. This has appeared twice in waste places near 
Auckland, but does not seem to increase. (Australia.) 

Protkaobjb. 

Hakea tseieularis, Bm. Has established itself over several miles of open 
manuka country at the foot of the Waitakerei Range, and is 
increasing fast. Its origin can be easily traced to a planted 
hedge in the neighbourhood. (Australia.) 
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Euphothia heUoacopia^ L. Light rich soils, plentifal in the Bay of Islands 
and Whangarei districts, — scarcer to the south. (Europe.) 

„ pfplM, L. A common Weed in gardens and cultivated fields. 
(Europe.) 

„ lathyria, L. Waste places and roadsides, not common. Whau- 
garei ; Lake Pupuke ; Devonport ; Mt. Eden. (Europe.) 

„ hiperidfolia, L. Streets of Auckland. I am indebted to Mr. 
John Kenderdiue for drawing my attention to this plant. 
(Tropics.) 

BieinuM eommunut, L. Warm and dry localities near Auckland, not ttncom^ 
mon. (Tropics.) 

Ubtioaosa. 

Humului lupuhu, L. Sometimes seen as an escape from cultivation. 
(Europe.) 

Ficiu carica, L. This is wonderfully tenacious of life, and not easily killed 
when once planted. It is thus frequently seen in abandoned 
gardens, etc., but can hardly be considered naturalized. 
(K. Asia.) 

\ Both of these species have made their appearance in 

rtica ^ waste places about Auckland, but they do not seem 

„ dtotca, L. X j \ 

to spread. (Europe.) 

Saucxbba. 

Salix babyUmica, L. The weeping- willow*' was planted many years 

ago at the Mission Station, at Tangiteroria, on the Nortliern 
Wairoa River, and from branches and twigs floated down the 
river has established itself in profusion on the banks, often 
fringing them for miles, and in some places impeding the 
navigation. It is also naturalized on the banks of the 
Waikato, but not nearly to the same extent. (Central Asia.) 

Salta: alba, L. Naturalized on the banks of the Northern Wairoa and Wai- 
kato. (Europe.) 

ScrrAKiMU. 

Canna indUa, L. A garden escape of moderately frequent ocourrenoe. 
(Tropics.) 

Ludaobjb. 

^ SparaaiM tricolor, Eer. A garden escape near Auckland, not common. 
(Cape.) 

Siayrinehiim bermudianum, L. Fields on the Auckland Isthmus, not com- 
mon. Near Matamata, Mr. Kirk (on the authority of Mr, 
Gillies*) (N. America.) 
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/rtf germaniea, L, This species, originally a garden escape, has now firmly 
established itself in most districts. (Europe.) 

* Wationia amjuita, Eer. (?) An escape from gardens. (Gape.) 

Gladiolus ap, A frequent garden escape. (Cape ?) 

Antholyza athiopica, L. Has established itself in several localities near 
Auckland. (Cape.) 

Amabyllid&a. 

Ayave amarutana, L. Old plants throw up a multitude of suckers. (Tropical 
N. America.) 

Lmuo&A. 

Aaparayus ojieinalfs, L. Solitary plants are frequently seen, doubtless 
originating from seeds conveyed by birds from gardens. 
(Europe.) 

Allium vinaaUj L. Not uncommon, especially in abandoned Maori cultiva- 
tions, and sandy plats near the sea. (Europe.) 

* „ ampelopraaum.h. Shores of Doubtless Bay. (Europe.) 

Aiphodalua fiatuloam^ L. Plentiful about Mongonui. (B. Europe.) 

* Alof latifoHa, Hawo]*th. An escape from gardens near Auckland. 

(Gape.) 

JUNOACBA. 

Junew rmtitf, "Willd. Northern Wairoa ; Paparata Valley Rangiriri ; 

Ngaruawahia; between Hamilton and Cambridge. I am 
now inclined to consider this species as an importation. 
(Europe.) 

Abvidejb. 

Ruskardiia qfricana, Kunth. Ditches and waste places, now plentiful about 
Auckland and in many places of the country townships. 
(Cape.) 

Colotuia a/ntiquorumt Bchott. The taro of the natives, often lingering in 
their deserted cultivations for many years. (Tropics.) 
Aloewria mdiea, Schott. Stated in the Handbook to have been introduced 
and cultivated by the natives. 1 have not seen it. (Tropics.) 
NAtABEiB. 

Apanogakm dutaehyon, L. In streams at Waimate, Bay of Islands. Origi- 
nally planted by the early missionaries. (Cape.) 

Ctpbbaoba. 

Cyporut umUm^ Linn. f. Now spread throughout the greater portion of the 
district, from Whangarei to the Upper Waikato. In 1868 
confined to a limited district in the immediate neighbourhood 
of Auckland. Considered to be indigenous by Mr. Kirk. 
(Cape.) 
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Cyperm rotnmhiB, L. Tlie well-known “ nut-grass ** has found its way into 
several gardens in tho vicinity of Auckland, and is likely to 
prove a serious pest, as its numerous tubers make it difficult 
to eradicate. (Tropics.) 

,, np. This belongs to the same section of the genus as tho preceding. 
1 have only seen it near Mongonui. 

Carex panieea, L. Vicinity of Auckland ; Mahurangi. (Europe.) 

Gramineje. 

Panicum {pitjitaria) Hanguinale, L. A common and troublesome weed in 
light rich soils throughout the district. (Tropics.) 

„ (Digitarid) glabrum. Gaud. Vicinity of Auckland ; not common. 
(Tropics.) 

„ {Echinochloa) eohnum^ L. Onehunga. (Tropics.) 

„ „ erus-gaUit L. Waste places about Auckland and 

elsewhere ; not common. (Tropics.) 

Sftaria glauca, Beauv. A weed in a few gardens at Onehunga; rare. 
(Tropics.) 

„ maeroBtachya^ H.B.K. Between Otahuliu and Fapakura, not un- 
common. (S. Europe.) 

„ viridiSf Beauv. Vicinity of Auckland, rare. (S. Europe.) 

Stenntaphmm amet-icanuTtif Schrank. Has been planted in many localities, 
and in some is spreading ; but, as it seldom ripens perfect 
seed, its increase is necessarily slow. (North America.) 

Alopfcurua agrestis, L. Fields and roadsides ; in most districts, but nowhere 
common. (Europe.) 

„ pratemU^ L. Fields, etc., Auckland to Waikato, not common. 
(Europe.) 

Poh/pogon nwnspetiensiB, Dosf. Muddy places on the shores of the Manu- 
kau and Waitemata Harbours, increasing fast. (Europe.) 

„ fugax, Nees. Waste places, ditches, etc., on the Auckland 
Isthmus, increasing fast. Thames, J. Adams. (Tropics.) 

Phalarii eananensia, L. Common throughout tho district. (S. Europe.) 

Anthoxanthum odoratum^ L. Spread through the whole district, much too 
abundant in many pabiures. (Europe.) 

Phhnm pratanae, L. Often seen in pastures, but not nearly so abundant as 
it should be, considering tho extent to which it is sown. 
(Europe.) 

AgrosHs vnlgam, With. Pastures and roadsides, very generally distributed. 
(Europe.) 

„ a!ha^ L. Equally abundant as the preceding, but usually affecting 
stiffer soils and damper situations. (Europe.) 
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Gastridium Unditjerum^ Gaud. Auckland Isthmus; Waitakerei; Otahuhu. 
(Europe.) 

Amrtvophila arunJinacea, Host. Has been planted in one or two places on 
the western coast to chock the progress of sand-dunes, and 
may be expected to increase, as it has done at Taranaki and 
Nelson. (Europe.) 

* LaguruB ovatuz, L. Motuihi Island, extremely plentiful ; near Auckland, 

rare. (Eurojie.) 

Aira caryaphyllca^ L. Common in most localities. (Europe.) 

* „ pr<reoxy L. A few plants observed near Woiuku in December, 1877. 

(Europe.) 

* VezchampBia ftexxioBn , 1^, Fields on the Auckland Isthmus, rare. (Europe.) 
Holcm lanattu, L. Abundant, one of the most wide-spread of the natural- 
ized grasses. (Europe.) 

„ mollis, L. Abundant. (Europe.) 

Trisetum flavescens. Local and rare at present. Thames ; Hamilton. 
(Europe.) 

Avena sativa, L. Has become extensively naturalized on soa-cliffb in the 
northern and central portions of the district, in addition to 
frequently ooenniug in fields as an escape from cultivation. 
(Europe.) 

Arrhsnathsrum avenaceujn, Beauv. Established in a few situations about 
Auckland. (Europe.) 

Cynodon dactylon, L. Plentiful throughout the district. (S« Europe, etc.) 

* Triodia decumbens, L. I am indebted to Mr. H. Hunter for specimens 

gathered on the Kumeu Flats, Eaipara. (Europe.) 

Cynozurm cristaUis, L. Not uncommon on stiff soils in various portions of 
the district. (Europe.) 

EragrozUz hrownii, Nees. Bay of Islands; Northern Woiroa; Whangaiei ; 

near Auckland. (Australia.) 

DaetylU glomerata, L. Generally distributed. (Europe.) 

Briza minor, L. Generally distributed. (Europe.) 

„ maxima, L. Northcote ; Ellerslio ; near Howiok. (8. Europe.) 

Poa annua, L. Throughout the district. (Europe.) 

„ pratmtis, L. Throughout the district. (Europe.) 

M oomprma, L. Auckland Isthmus, not common. (Europe.) 

„ trivialU, L. Waste places about Aaokland» and occasionally in pas- 
turos. (Europe.) 

„ nzmoraliz, L. Auckland Domain. (Europe.) 

* Olyeoria ftuitam, L. Made its appearance in some wet places on the 

Auckland harbour reclamations, about two years ago, but 
has been lately destroyed. (Europe.) 
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FMuca ffrmUmia, L. PastnreB, not oommon. (Europo.) 

„ ntyuntii, L. The trae plant by no means abundant, but inoreasing. 

Tlio variot)" ^ciaruides *= F, hronwidaa^ Sm.- -plentiful through 
tlio district. (Europe.) 

Bromm erectus, liuds. Recorded by Mr. Kirk. 1 have not observed it. 
(Europe.) 

„ sUrUh, L. Plentiful, especially in waste or sandy places near the 
sea. (Europe.) 

„ wadritensis, L.\ Included in Mr. Kirk*B list. 1 have not seen 
„ teciot'unt.Jj. Jthem. (Europe.) 

„ moHiSjh. Generally distributed. (Europe.) 

„ racemoam, L. Equally abundant with tho preceding, together with 
its variety B. commutatua, Schrad. (Europe.) 

„ arvenaia, L. Not common. Waste places near Auckland, etc. 
(Europe.) 

„ paiulua, Reich. Included by Mr. Kirk in his catalogue. I have 
never gathered it. (Europe.) 

„ unUiloidea^ DO. The prevailing grass in many of the streets and 
waste places about Auckland. Not so common in the coun- 
try, as it will not bear close cropping. (N. America.) 

T/ifhtm par^ne^ L. Plentiful through the district. (Europe.) 

„ it^lirum, A. Braun. Pastures and wa.ste places, not common. 
(Europe.) 

,, temuUfUum, L. Cultivated fields in most districts. (Europe.) 

Tritieum aativum. An occasional escape from cultivation, but never lasts 
long in one situation. (Europe.) 

Ijfphmin incimmtua, Trin. Common in brackish-water swamps, etc. (Europe.) 

Hordftm vuUfttre, L. Sometimes lingers in cultivated fields. (Europe.) 

„ murinum, L. Sandy flats near the sea. Waitemata; Thames; 
Tauranga. (Europe.) 

Arundinaria nutcroaperma^ Micbx. Lingers in several old Maori settlements, 
but cannot be looked upon as truly naturalized. (North 
America.) 

The following species, included in Mr. Eirk^s Catalogue of the Naturalized 

Plants of Auckland, should be altogether struck out of our lists : — 

Fumurut parviftora, Lam. Mentioned in the “Flora of New Zealand/' 
vol. 2, p, 821. I believe that 1 am oorreot in stating that this 
has not been seen by any recent botanist. 

Oypaophila tuhuhaa, Boies. Included by Dr. Hooker in his list of naturalized 
plants, but is doubtless a true native. 
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Giramum moUs^ L. The satse remarks apply. 

Eutaxia »trangfam, Turcz. Stated by its author to come from New Zea- 
land, probably tbroufirh some mistake. It will doubtless prove 
to be Home well-known Australian plant. 

GiUlandina bonduc, L. ErroneouHly stated by Forster to come from New 
Zealand. See ** Handbook/* p. 58. 

Opuntia vulgaris^ Mill. Recorded by Sir J. D. Hooker in the lists of natu- 
ralized plants appended to both the ** Flora*' and the ** Hand- 
book;” but must be expunged, as it n^ver spreads out of 
cultivation in New Zealand. 

Anthrim us cerefuUum^ Hofifm. “ Handbook,” p. 759. Has not been noticed 
by any recent botanist. 

Amoseris pusitla^ GsBrtn. If this is the species meant by the name ** Lajtsana 
puiitla, li.,” quoted in the Handbook, page, 760, the pre- 
ceding remarks apply also. 

Stylidium graminifoUunu Swz. No specimens of this have been found in 
New Zealand since the solitary one obtained by the late 
General Bolton in 1K61. 

EpacrU purpnrascens^ Br. Fl.N.Z., vol 2, p. 821. It appears preferable to 
regard this as indigenous. 

CynogUmum micranthum, Br. (?). ** Handbook/' p. 197. No. species of 

this genus has been obtained in New Zealand of late years. 

Solanum nigrum, h, **Handbook,''p.761. Should be considered as indigenous. 
„ virgimanum, L. Kirk, Trans., 2, p. 140. It appears to be quite 
uncertain what plant Linneeus had in view when he applied 
this name, which had mucli better bo dropped. I have no 
idea what species Mr. Kirk had in mind. 

V0rba$eum phmniceum, L. Kirk, Trans., 2, p. 141. Has not been seen in a 
naturalized state of late years. 

HtrpmUs cuwifolia, Spr. Erroneously included in Raoul's list of New 
Zealand plants. 

Fmatra offteinaUs, L. I am not aware tliat tliis has been observed in a 
naturalized state in the Auckland district. 

„ anagidUMt L. Should probably be looked upon as indigenous. 

PhyUAaeea dsoatidra, L. ** Handbook," p. 701. Introduced into tlie lists 
by mistake, as explained by Mr. Kirk (Trans. 2, p. 141.*) 

Polyganum emdeulars^ h. It is perhaps preferable to regard this species as 
indigenous. 

„ L. ** Handbook," p. 761. Is certainly indigenous, if 

the variety dsriptVmr is the plant meant ; and I am not aware 
that any other form has been seen in New Zealand. 
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Chmopodimi urbicum, L. I have never been this in the Auckland diatriot. 
ambrosioides, L. Probably a true native. 

latropha cureas, L. Fl.N.Z. 2» p. 822. Extremely unlikely to become 
naturalized in any part of Now Zealand. 

Dhscorm alata, L. Fl.N.Z., 2, p. 822. May have been cultivated by the 
Maoris, but I very much doubt its becoming naturalized. 

Panicum gibbosuvi^ Br. Erroneusly introduced into Baours list. 

ArUtida ealycina, Br. Supposed to have been gathered at the Bay of 
Islands by Cunningham, no doubt through some mistake. 

Elewine indica, Geertu. ** Handbook/* p. 881. Has not been seen of late 
years. 

AiUhistiria australiH, Br. Handbook,** p. 825. The same remarks apply, 
so far as the district of Auckland is concerned. 

Apluda wwtica^ L. ** Handbook,** p. 825. No botanist has observed this 
since Dr. Sinclair’s time. 

Andropogon refraetus, Br. ** Handbook,” p. 825. Beported from New Zea- 
land by Allan Cunningham, but it has not since been met with. 

Eragrustit eiimia, Stoud. Stated by its author to come from New Zealand : 
but his description has not been lecognized. 


Abt. XXXVI . — (M some recent Additions to the Flora of New Zealand. 

By T, F. Chsbsbman, F.L.S. 

[Bead before the Auckland huditute^ 2^th May and BUt July^ 1882 .] 

1. t ardamine (atedliqm^ n. sp. 

Vabtino in size from four inches to over tw^o feet. Bootstock stout, spong} , 
as thick as the finger, often branched at die top, and each division furnished 
with a rosette of densely-crowded radical leaves. Flowering stems few or 
many, arising from the top of the rootstock, erect or slightly spreading, 
leafy* Badical leaves 8-6 inches long, inch broad, variable in shape, 
narrow linear-spathulate to nearly obovate-spathulate, gradually narrowed 
to the base, coarsely and sharply serrate in tho upper portion, very thick 
and coriaceous, margin and midrib and sometimes the whole surface more 
or less villous-pubesceut. Cauline leaves smaller, lanceolate, nearly entire. 
Flowers rather large, white, very numerous. Pedicels i>^ch long. 
Petals nearly ^ inch long, spathulate, on long claws. Pods very numerous, 
subereot, usually curved, somewhat swollen, inches long, inch 
broad. Seeds numerous, compressed, reddish-brown. 

Hab. Nelson Mountains. Mount Arthur, not uncommon between 
4,000-6,500 feet; Mt. Owen, abuudmit on limestone rooks above 8,500 
feet ; Baglau Mountains, altitude 5,000 feet. 
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This bandBome species has much of the habit and general appearance of 
C’. faatifliaia, but is at once diatinguished by the broad pods, which are 
more than twice the diameter of those C, faaiigiata^ and have in addition 
a peculiar turgid or swollen appearance very unusual in the genus. The 
pods of 0, fantiijiata (which I have gathered in a fruiting condition at the 
Wairau Gorge) are flat and narrow, and never more than inch in 
diameter. 

2. Cotuia Unearifolia^ n. sp. 

Dark green, rather thick and fleshy, very aromatic, sparingly pilose. 
Btems branched, prostrate, ascending at the tips. Leaves inches 
long, broad, thick and fleshy, narrow linear or linoar-spathulate, 

quite entire, sprinkled with minute glandular dots, blade gradually narrowed 
into a broad sheathing petiole. Scapes 2-4 inches long, rather slender, 
with from 4-8 linear or linear- subulate bracts. Heads unisexual, 4-^ inch 
diameter. Scales of the involucre in about three series, liuear-oblong, 
obtuse, herbacoouH, with a broad green centre and thin brownish margins ; 
receptacle convex, papillose; florets usually uith numerous rounded trans- 
parent glands. Female florets — corolla thick and fleshy, swollen at the 
base, somewhat tetragonous, narrowed above, mtlx 4 short erect lobes ; 
acheuo linoar-obovate, comproBsed. Males — smaller and more slender, 
funnel-shaped, 4-lobed. 

Hab, Mountains flanking the Wairau Valley, Nelson, alt. 8,000-4,500 
feet. 

A curious little species, allied to (\ pgrethrifoUa^ Hook, f., in the struc- 
ture of the flower heails and in the numerous linear bracts, but differing 
from it, and all the other Now Zealand hpccies, in the narrow entire leaves. 
In outward appearance it somewhat resembles Ahotanella linearh, Berg- 
greu. 

8. Vfronica rheesemaniy Bonth. 

(Hook, f., leones Plantarum, 1. 1366, a.) 

Small, greyish green, densely tufted, forming rounded cushions 2-5 
inches in diameter, pubescent in all its parts. Branches slender, closely 
compacted and intertwined. Leaves ^ i inch long, narrow obovato, lobu- 
late, or pinnatifld, lobes obtuse, narrowed into a long or short broad petiole. 
Flowers white, solitary, axillary, very shortly pedicelled, i inch diameter. 
Oalyx deeply divided into four spreading linear-spathulate segments, tliat 
are coarsely toothed towards the top. Corolla slightly longer than the 
calyx, four-lobed, lobes obovate, emarginate. Ovary broadly ovoid, hispid. 
Capsule much shorter than the sepals, broadly didymous, slightly com- 
pressed, hispid, ultimately splitting to the base into four oblong obtuse 
valves. 
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Hab, MoTmtainB of Nelson. Summit of Gordon's Nob, alt. 4,000 feet. 
Baglan Mountains, Wairau Valley, alt* 4,000-6,000 feet. 

This belongs to the section of the genus with solitary axillary flowers, 
of which V. canesemu, Kirk, is the only other species described from New 
Zealand. Our plant differs in habit, larger sise, smaller white flowers, and 
in the pinnatifid leayes. 

4. Pterottylh mutica, B. Br. 

(B. Br., Prodr. 828; Benthsm, Flore Auttrsliensis, vol. vi., p. 862.) 

Leaves in a radical rosette at the base of the stem, luch long, ovate* 
shortly petiolate, reticulate, apparently withering at the time of flowering. 
Stem 2-6 inches high, with 2-4 empty sheathing bracts below the flowers. 
Flowers 2-6, arranged in a slightly spiral spike, greenish-brown. Galea 
broad, much incurved, obtuse or subacute at the tip, hardly three lines 
long. Lower lip broad, almost orbicular in outline, concave, reflexed, with 
two short broad lobes. Labellum placed on a short flat claw, short, broad, 
and obtuse ; appendage nearly as broad, entire, rounded. Column ereot ; 
wings broad, lower lobe broad and obtuse. 

Hah, Lee Stream, near Dunedin ; Mr. Sydney Fulton. 

I am indebted to Mr. G. M. Thomson, of Dunedm, for specimens in 
spirit of this curious little species. It was first found in New Zealand by 
Mr. Fulton some two years back, and was identified in the ** New Zealand 
Journal of Science " with aphylla^ Inndl*, a local Tasmanian species. It 
clearly belongs, however, to the section of the genus having the lower lip 
reflexed, and agrees so closely with the well-known Australian P. muticdf 
Br., that I cannot doubt its being the same species. New Zealand speci- 
mens are much smaller than Australian, but that may be due to the 
nature of the locality in which they were found. The structure of the 
flower agrees very well with the details given in Mr. Fitzgerald's plate in 
his ** Australian Orchids," and with dried specimens that I have examined ; 
with the exception of a slight difference in the shape of the appendage to 
the labellum — always a variable organ in this genus. 

5. Scirpus {lioUpu) crammeulUBt Hook. f. 

(Bsnth., Flora AustraUsnsis, vd. vii., p. 826.) 

Bhizome apparently elongated, branched, rooting at the nodes. Leaves 
very narrow linear, almost filiform, 1^2 inches long. Stems about 8 inches 
long. Spikelet solitary, terminal, pale brownish-green, ovate, rather more 
than f inch long, many-flowered. Glumes ovate, obtuse, striate, herbaoe- 
ous, with a gieen centre and purplish-brown margins. Stamens 8, Style- 
branches 2. Nut greyish-white, very nearly orbicular, but slightly broader 
above and produced into a short point, mneh flattened, centre biconvex^ 
then becoming tliiuner, margin thickened all round. 
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Ilah, Bwamps in the Baugipo deeert, eastern base of Ruapehu ; Mr. 
H. Tryon. 

Of this plant I have only received tliree small specimens. So far as 
these go, they correspond exactly with the description and plate in the 
Flora of Tasmania, and with Bentham's description in the Flora Australi- 
eusis ; and at present 1 have no reason whatever to doubt the identifica-. 
tion. A full seiies of Hpecimons will be roijiiired, however, before the 
matter can be absolutely settled. The species is more nearly allied to 
8. fluitam than to any other of our New Zealand forms, bnt differs in being 
stouter, apparently not so much branched, and in the very much larger 
spikelet. Mr. Tryon informs mo that it is not uncommon in ferruginous 
swamps m the Baugipo desert, associated with Scirpm eartilagtnriis, Pratia 
anpulata, Droarra arcturi and />. Hpitthulnfa, ihimtera prnrepena/, and 
I U rivula ria man n tithoa, 

6. Carrj* drvia, n. sp. 

Culms 8-1 H inches high, smooth or nearly so, hardly tufted, leafy at the 
base only. Leaves shorter than the culms, very coriaceous, rigid, keeled, 
strongly grooved, inch diameter; margins soabrid. Lower bract long 
and leafy, rest small. Spikelets 2 >4; terminal one the largest, male, or 
very rarely with a few female fiowers at the base, stout, clavate, |-14 
inch long: remainder all female, variable in size, inch long, erect, 
oblong or oyliiidrio, upper sessile, lower very shortly pedunculate, in small 
specimens often closely approximate, in larger ones more distant, dark 
chestnut- brown oi rarely blackish-brown. Glumes dark rich brown with a 
green centre, ovate, acute, emarginate or shortly biffd, the midrib produced 
into a hispid awn of varying length, Perigynia rather longer than the 
glumes, dark pui-plish-black, ovate or elliptic, compressed, unequally 
biconvex or nearly plano-convex, stiongly nerved and wrinkled, margins 
entire ; beak short, broad, terminated by two widely divergent teeth. 
Btigmas two. 

Hub. Mountain districts in Nelson, not uncommon above 2,600 feet 
altitude. 

This appears to be a very distinct species, and when once noticed can- 
not be confounded with any other. It may be readily identified by its 
seldotti fbrming tufts, by its rigid and coriaceous grooved leaves, very 
stout clavate mala spikelets, and by the broad conspicuously grooved and 
wrinkled perigynia. 
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Art. XXXVn. — Notes on Fresh-tiaUr Alg(e. By W. T. Spknckb, M.B.O.S. 
[jRfad before the Hawkers Bay PhiloMphieal Institutei 9th October^ 1683*] 

Plates XXVI. and XXVII. 

In continuation of the Cataloguo of the Frosli-water Alga^ occurring in the 
vicinity of Napier, which I laid before you last ycnr,*'‘ I beg this evening to 
call your attention to tlie following additions which have come to my notice 
since then. 

Drapaniatdia sp. ?. Fig 1. 

Filament branched, in diameter, tapering towards apex, cells 

as long as, or twice as long as broad. Branchlets (ramuli) bipinnate Yshsrs'' 
in diameter, cells slightly longer than broad, terminal ones pointed, tufted, 
near apex filament gives out a largo number of elongated jointed processes, 
which are mostly simple, but sometimes branched. I am indebted for this 
plant to Mr. Hamilton, who discovered it in the Horokiwi stream. Possibly 
a variety of />. ghmerata, 

Cladophora pacifica^ Kuch. 

Montague (Voy. au Pole Sud) mentions this as having been found in 
Lord Auckland's Group. 

Cladophora hmyiarticulata, Kuch, 

Found by Nordstedt in the Sandwich Islands* 

Staurocarpm, 

SpirogyrUy sp. n. Fig 2. 

Cells square, very rarely twice or four times longer than broad, this 
probably only when on tlje point of dividing, ends slightly convex, never 
retracted. Endochrome arranged in three distinct straight bands at right- 
angles to wall of cell, and with no visible connection. Each band consist- 
ing of three or four minute round cellules, containing chlorophyll. Sporange 
formed in parent cells, globular. 

Cells.— Diameter, length, rarely ifs'* 

Zygospore in diameter. 

This little plant is easily recognised by the rigidity of the filament, the 
masonic regularity with which the cells are arranged — the convex ends of 
which just touch — and the singular arrangement of the endochrome. 

Common. 

Zygnetnay sp. n. Fig. 8. 

Ends of cells retracted. Contents consist of twin stellate masses of 
endochrome. Zygospore lodged in the filament, oval, filling but not 
bulging the cell. Spore bearing cell appears to be somewhat smaller than 
the others. 


* Trans. N.Z. Inst.,** vol. siv., art. xliii. 
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Filament.-^Diametor 
Length of cell.— to 
Zygospore.— Length, breadth. 

Dinnietcr of ftporiferons cell, 

From Buataniwha. 

Zytfnnna^ sp. n. Fig. 4. 

Cells retracted at the ends. Eleven or twelve linos longer than broad. 
Zygospore globular, lodged in the connecting tube, tlie length of which 
varies considerably. 

Filament.- -Diameter, . 

Ccdls. — Length, jJ/ to 
Diameter of zygospore, tzAnr”- 
Lengtli of connecting tube from to 
Also from Rnataniwlia — 

Unlbochifte setiijera, 

(Edofjonium prine^pn, 

Vaucheria aemhn. 

Rivularia iridh. 

Oscillatotin and Vihru), 

A senes of the last-mentioned plants I found in samples of water from 
the hot springs at Taupe, growing in water the temporatm*e of which varied 
from lOC^ F. to 186^. They all exhibited the motions peculiar to this class 
of Alg®. 

Fig. 5. (o) Oscillatoria sp,, contains a row» of colls ; diameter of fila- 

mont, (b) Vibrio, alternate dark and light colls ; diam., rTiro" i 

temp., 106\ (r) Oscillatorift, diam , i temp., 110°. (d and e) piobably 
the same although varying much in diameter, which is and \ 

temp., 116° and 180° ; (/) temp. 186°, diam. xriy. This plant is so 
unlike an Oacilhtorian that had it not been for the movements, which con- 
sisted of both side-way motion and also progression and retrogresbion, 1 
should not have recognized it. {g) Oacillatoria, diam., striss evident, 

close ; temp., 186°. 

1 have found about 12 Desmids not hitherto discovered in this country, 
one of which is probably new. My time, however, has not permitted me to 
include them in these notes. Mr. Maskell, of Christchurch, has therefore 
undertaken their description, and they will be found in his paper.*'' 
FragiUaria peetinalU. 

Oomph<m0ma acuminatum. 

Ooniim peetinale. 


Art. XXXI., tupim. 
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DES(UIIPI10N OF I'LATKS XXVL AND XXVIl. 
Fig. 1. Draparnaldia. 

2. Bpirogyra. 

(a) filamencB conjugating. 

(b) zygospote. 

(o) the same commencing to grow. 

8. iiSygnoma. 

4. Z^gnema. 

6. Osoillatonie from Taupo. 


Art. XXXVm. — A Dencription of four new Ferns from* our New Zealand 
Forests, By William Colbnso, P.L.S. 

[Head before the Hawkers Bay Phtlotophical JnatUute, 12th June^ 1882 ] 

I. C3rath6a, Smith, 

Cyathea tricolor^ sp. uov. 

iHant, arboresoout; unnk stout, 6~12 feet high, bulky at base and at 
top, 1 foot diameter tliere, fibrouh at base and for 2~8 feet up, thickly 
clothed with broken stipites at top ; colour, light-brown. 

Fronds numerous, 80-40, tri-pinnate, spreading, drooping, glabrouB, 
shining, 7-8 feet long, 88-40 inches broad m widest part, oblong-lanoeolate 
not acuminate, decreasing very gradually downwards, sub-membranaceous, 
dark-green above, white below. 

SHpfs veiy stout, 8-8 inches girth at base, short, 8-4 inches long, 
obscurely triquetrous, tiatiish or a little rounded at top, and slightly chan- 
nelled towards base, brittle, succulent, gummy, dark-olive green above, 
peculiar bluish-whito below, prickly with small fine sharp black prickles, 
^ inch long, recurved, scattered, in some places very closely set, 2 to a 
line, and sometimes running in irregular rows; scales^ at base of stipes, 
very numerous, long, shining, dark-brown, 2 inches long, and 2 lines broad 
at base, fiat, thin, very acuminate, finely striated longitudinally, margins 
entire, crumpled towards top, concave and transversely corrugated at base, 

KhachiSt main and secondary, glabrous, bright golden-yellow above, 
finely and floccosely tomentose below with deciduous ferruginous tomentum, 
bluish-white underneath, Kuboyliudrical not channelled below, (but chan- 
nelled above in dried specimens), main rhachis (and stipe) marked longitu- 
dinally on both upper outer edges with a line of oblong-lanceolate brick-red 
soars, and having 2-8 of such red blotches at the base of each pinna, 
always nearer to the upper angle. 

PtniM, distant (4-5 inches) on rhachis, alternate sometimes opposite, 
lowest two pairs opposite, the largest near the middle 18-19 inches long, 
8-9 inches broad, drooping. 
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PinmUsH (secondary divisions), sessile, inches long, 10-12 lines 

broad, broadest at base, triangular, finely and very beautifully acuminate, 
apices finely and regularly serrated to tip. 

Segments^ sessile, 5-0 lines long, 1 line broad, linear, entire, margins 
conniving in fruit and subcreuulato at sori, pointed, distant, falcate, lower 
pinnate and pectinate, the single lowest segment on the underside of pinna 
Hubpotiolato ; veins rod, 0-10 jugate on a segment, simple, forked, and 
branching. 

iSV;r/, in axil of fork of veins, noiirer midrib tlian margin, numerous, 
crowded filling segments, large, regular, biseriate, 14-18 on a largo segment, 
dark’brown, extending to tips of pinnules and pmnte, with always one close 
set in at base of segment to rliaolus of pinnule. 

lnrnlucr(% a shallow circular cui). margin entire, rarely breaking- up. 

Receptacle^ broadly clavate, pubescent ; showing point of insertion by a 
pit on upper side of hogmont. 

In both its young and ban^on state this species of Cyathea might be 
easily confounded at first sight with the well-known and ubiquitous Now 
Zealand species C. dealbatOy from its being equally as white on its fohage 
below. On examination and compaaison however, of living specimens, the 
two whites on the under fohage of tlie two plants will be found to differ 
greatly, — that of this one possessing a bluish tint, (just the hue of the 
oxidized corrugated iron roofing of our houses,) which colour is more 
particularly shown on its thick and succulent stipes, which are also thickly 
sot with small sharp black prickles. Indeed, in its young and barren state, 
the whiteness of the underside of the fronds of this species, often shows 
even more conspicuously than that of C. dealbata, when a frond is turned 
up or half-reversed in its native woods ; owing to the much greater contrast 
arising from the darker-green of its upper foliage. 

In its many colours, too, this fern is peculiar: — 1. its shining dark- 
green upper foliage ; 2. its large, thick, glossy golden-yellow promiueut 
stalks (rhaohises, main and secondary) ; 8. its white underneath, appearing 
so solid, unbroken, through its being so glabrous there also, and not liaving 
there any large coloured scales or hairs ; and 4. (when in fruit) its Hhiniug 
dark-brown clusters of large sori, showing to advantage on their white 
ground. Indeed, I might truly enough have speoifloally named it rsrsi- 
color. 

Another striking peculiarity of this species when in fruit, is its general 
and regular drooping appearance, and that, not merely of its largo fronds 
inclining forwards and downwards, as obtains with some other of its con- 
geners (as On oheduUaria and t\ polyneuron)^ but its characteristic threefold, 
or even fourfold, ' manner of drooping : — ^firstly, its fronds outwards and 
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downwards ; secondly, their pinns downwards and inwards towards the 
main rbachis ; thirdly the pinnules downwards and inwards towards the 
secondary rhacliises ; and then, fourthly, the very fruiting segments them- 
selves conniving inwardly the whole touUfn$embh being peculiar among 
our tree-ferns, and most graceful. 

Owing to its many colours, its drooping compact shape, and its being 
much more of a dwarf (though stout) tree-fern tlian its congeners, fully 
bearing fruit when only five feet high, it wears a very peculiar and striking 
appearance (especially when looking down on it from a height a little 
above) — one that attracts the eye immediately. 

I have long known this fern in its young and barren state ; and I had 
always a suspicion that it was really distinct from C. dealhata ; but Dr, Sir 
J. Hooker had so clearly stated that C. dealhfita was our only tree-fern 
bearing “fronds” that were “ white and glaucous below,” that I confoss 
I have been for a considerable time thrown off my guard with respect to 
it. But during this last autumn, while botanizing in another and unvisited 
part of the Seventy-mile Bush, I foil in with several plants of this specioh, 
of various sizes and ages, and many of them bearing fruit in profusion, so 
I had ample means and opportunity for examination. 

Hah. Deep forests (Seventy-mile Bush) on eastern outlying spurs of the 
Buahine Mountain Bange, between Norsewood and Dauneverke villages ; 
April, 1882. 

n. Dloksonia, VTISHHer. 

THckMonia gracilin, n. sp. 

Piantf arborescent ; trunk 10-15 feet high, slender, greyish-brown ; on 
upper portion remains of old stipites, and at top a few dead fronds hanging 
down ; bearing young plants and shoots 2-8 feet from the base. 

Fronda^ 40 and upwards, sub-membranaceous, glabrous, 5-5^ feet long, 
2-4 feet wide, tripinnate, oblong-lanceolate, patent, light-green above and 
lighter-green below, upper portion very free and loose not compact. 

Stipes, 9-10 inches long, at first upright and inclined inwards towards 
trunk, sub-clasping, with a large quantity of loose light red-brownish hairs 
at bases, and a dense layer of lighter coloured hirsute tomentum adhering 
beneath ; hairs, 1} inch long, cylindrical, tapering, excessively fine towards 
top, straight and lax, shining as if varnished, regularly jointed, 6 joints to 
1 line, semi-bulbous at base ; stipes and rhachises dark-brown below, shining 
as if varnished, and thickly murioated throughout to apices of pinnie with 

* This habit, however (so widely difietent from that of C. dealhata), makes it a very 
diilSonlt matter to lay out and dry a specimen flat ; indeed, 1 have been obliged to abandon 
it, save in a frw smaU legmenu, although Z took with me into the forest a portfolio having 
remarkably thiok covers. 
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fine rained black points; nwin rhachia deflexed from stipe, longitudinally 
Hulcated above ; stiftes and rhachis densely hairy when young ; hairs, patent, 
red-brown. 

Phuinff 16 inches long, 4-5 inches broad, about 8 inches apart on 
rhacliLH, petiolato, triangular, broadest near base, acuminate ending in a 
voiy fine point, densely covered with red-brown strigosc hairs above on 
rhacliis of pinna?. 

Pinnules t sub-opposite, distant, 2-2^ inches long, broad, linear-oblong, 
broadest near base, acute, sub-falcate, petiolato, glabrous above on midhb, 
hairy below and also on midrib of segments ; barren pinnnhs piimatifid, 
ffttile pinnate. 

Setjments free not crowded, sessile, alternate, oblong, 8 lines long, 1 line 
broad, obtuse, apices rounded, slightly and sparingly serrate, sub-falcat<\ 
lowermost one on upper side of pinnule regularly overlapping secondary 
rhachis; fruitful segments very distant, regularly crenulate through con- 
traction by sori, auricled, lowest pair petiolate ; costa prominent above ; 
veim^ 6-jugate, forked and Riraple. 

SoH numerous, crowded, ocoup 3 ring the whole of the segment, small, 
globular, biseriate, 8-10 to a segment. 

Involucre^ outer valve sub-cuouUate, margin entire, about ^ Une long, 
remaining green-coloured when dry. 

The buds, shoots, and young plants of various ages and sises, bursting 
forth from the stem of this fem-tree, was a curious and pleasing sight — and, 
to me, a novelty. They were scattered around the main stem, R-12 inches 
apart, and at different heights, but all within 2-8 feet from the base ; from 
them I gathered fronds of various sizes, the largest 12 iiiohes long, — one, 
7 inches, and one, 4 inches long, exclusive of stipe ; those are all very soft 
in foliage, bipinnate only, with stipes and main and secondary rhachises 
exceedingly hairy wiili long patent jointed hairs,— quite a miniature of the 
large fronds of the parent plant. Borne of the smaller shoots like big buds, 
apparently just bursting, possess most delicately fine, long, and soft hairs, 
almost curly, coloured and jointed like those of parent plant. 

This species of THeksoma, in general appearance, somewhat resembles 
T>, squarrosa^ but wants the black trunk and stipes, the harsh and dry 
pointed and mucronate cori^eous foliage, and black hairs and bristles of 
that species, as well as the persistent hanging of its old withered fronds 
around its trunk, which is almost oharacteristio, — ^besides the much smaller 
fronds and small round sori, and the peculiar habit of bearing shoots and 
buds on the trunk of this species. It has tlie slenderest trunk, as well as 
the most airy and light appearance in its crown of fronds, of all the New 
Zealand IHehionue known to me. 
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Uab. In low-lying forests between Nomewood and Daaneverke, 
** Beventy-mile Bush/* April, 1662. 

m. Hymenophyllumi Synith. 

llyuwmphjfUunt iMgalocarpum^ n. sp. 

Plant torrobtriol and opiphytioal, sarmentoso ; rbisomo glabrous ; rootn 
and rootlets densely villous with long red-brown spreading hairs. 

Stipes f inches apart on rhizome, 2-4 inches long, generally much 

shorter than the frond, oylimlrioal, glabrous, glossy, stout, wiry, Hexuose, 
red-brown, sometimes greenish. 

Front! t tri-qundri piunatifid, deltoid or doltoid-aouminate, 8-4 J in, long, 
8-4 inches broad at base, sometimes slightly acuminate, upright or slightl^y 
deourved, spreading, membranous, somi-pellnoid, light-green, glabrous, not 
shining, not elastic ; pinm and pinnules crowded, imbricate ; main rhachts 
• and secufulartj rhachises red coloured, winged throughout ; wings crisped ; very 
young frotuls slightly scaly below with red-brown wrinkled deciduous scales 
on stipes and rhachis ; pnmary pimules opposite, falcate, lowermost pair 
doflezod ; secomltinj pmnulea sub-opposite and alternate, sub-Bocund, falcate, 
enneate below, very thickly set, overlapping, outermost free. 

Segments^ or lobes, regular, narrow, linear, 1-8 lines long, width under 
i line, obtuse, entire, plane, terminal sometimes forked, very rarely elon- 
gate ; veins prominent. 

Involucres on lateral segments, very largo, much wider than segments, 
inch wide at widest part, divided down to base, turgid, open, 
spreading and recurved, obconioal, sexni-elllptio, deltoid, and suborbiculai*, 
sometimes twice the size of the clustors of sori, entire, emorginate, some- 
times slightly crenulato at apex, often geminate, sometimes two from one 
vein, and sometimes even throe together. 

Sori in large rotund clusters and coloured red, prominent, exserted, 
sometimes two clusters within one involucre ; oajmUes very largo, convex, 
glossy. 

This species of Hymmophyllum is (as 1 take it) a striking and interest- 
ing novelty ; owing to its lazge clusters of richly-coloured sori, and their 
still larger and spreading involucres or involucral leaves, — ^in their manner 
of growth almost resembling those of a small cabbage or lettuce around 
its heart, —and also with (in some places) its twin clusters of sori within 
one involucre, and arising from a single vein. 1 know of nothing like 
it among our many and varied qpecies of Hymenophyllum ; although 
this species is not so large as several of the New Zealand species of 
this genus, its clusters of sori and involucres are the largest that 
I know,— larger than those of H. seabrum and U. dUatatum. Its 
affinities, however, (though slight), are with the old well-known and 
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common speoies H. demimtm and H. polyanthot, and with the new one H. 
erecto^afatum^ particularly this last, and had its stipes been winged, and 
the wings there and on its rhaohises suhvertical and deeply crisped, as in 
//. erecto-aUttum, I should have been inclined to have set it down as a 
variety of that species, notwithstanding its 6xti*a-large and peculiar involu- 
cres and sori. Apparently the smaller the frond the more profuse its sori, 
which in some small specimens is densely thick and heavy, and then con- 
tracting the whole frond. Its clusters of sori are also coloured bright-red 
when very young, long l)eforo they become mature. 

Hah, In open woods, in the Seventy-mile Busli between Norsewood 
and Dannovorke, both on the ground (but not growing thickly) and climb- 
ing trees — particularly tlie trunks of the troo-forns, arborescent Pirksmutr — 
1881, 1882. 

IV. Asplenitun^ JAmt, 

Anplmium anmmAum^ ii. sp. 

Piant small, suberect, spreading ; caiuJex very short and stout, scarcely 
any ; sitpitM thickly tufted, 1-2 J inches long, rather slender, green, densely 
clothed at base with very large reticulated glossy black scales ; motn 
fibrous, not long, compact, numerous, brown, thickly covered with short 
shining hairs; fronds, 4-6 (living ones) to each plant, 2-4 i inches long, 
lJ-2 inches broad, ovate-acuminate, pinnate, with a long terminal obtuse 
pinna subrhomboid-lanceolatc, about 2 inches long or twice the length of 
the largest of the lateral pinnae, with sometimes a small lobe at the base ; 
pinn<F, 8-4 pairs, potiolate, distant, patent, alternate, rarely subopposito, 
6-14 lines long, 8-6 lines broad, ovate, sometimes broadly elliptic, dimi- 
diate, obtuse and rounded at apex, generally decreasing in size from the 
middle of the frond downwards ; the base cuneato and excised below, and 
truncate and subaurioled above ; colour grass green, a shade lighter below ; 
margins cartilaginous, coloured, and bluntly serrated, often only crenn- 
late ; petiolis slender ; texture membranaceous, glabrous above, scaly below 
on tlio veins with scattered long fine dark and soarious scales, having 
divaricating laoinhe at base (almost stellate), similar in texture to tliose at 
base of stipites, only very much smaller; veins apparent, subflabellate, 
simple, and forked, with no distinct costa, subclavate at apices and not 
extending to margin ; rhetchis slender, narrow, channelled above, and (with 
stipe) scaly, with long twisted dark scarious scales like those on veins of 
frond. 

Son generally few, distant, scattered, and very irregularly distributed, 
1, 2, or 8 (and sometimes, though rarely, 6, 6) on a pinna, occasionally 
more, 8-18, on the terminal pinna ; at first long, afterwards broad-elliptic, 
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ihiok and very prominent, and aometunes confluent, diatant from both mid- 
rib and margin, but more ao from the margin ; inwhuere linear-oblong, 
whitish, very membranous and aemi-peUnoid ; edge aligbtly eroae. 

at baae, black, glossy, deltoid-ovate very acuminate, 8 lines long, 
Ik lines broad at base, retioulationa large, subsphagnoid parallelogrammic, 
very conspicuous ; margins entire and sparsely and irrogularly fringed. 

Hab. On decomposing limestone ridges, forests near Norsewood, ; 
at Takapau, Mr. J. Stewart ; and at Te Ante, Mr. C. P, Winkehnann. 

This plant has some natural affinity with two of our woll-known Now Zea- 
land species — A. obtmatum and A, hooherianum — although it widely differ*) 
from both in appearance ; those two ferns also belonging to two very difforeut 
sections of the genus. Were some of the chaiaoters of tins fern not so dis 
cordaui with those of either of the two aforomoutionod speoies, 1 should 
have classed it as a variety of one of them. It seemb, however, to partake 
in bovoral points of both those species, and may yet prove to bo a step 
towards uniting them in a regular natural se<j[uence. 

It differs from A. obtuaatum in the form of its pinna;, especially the ter 
rainal one, m their texture and in that of the stipcb ihacliis and petioles, in 
colour, iu venation, and in the form of its son and scales. It is more nearly 
alUed to A, /uiokerianutn, in the texture of its frond and its venation, in the 
slenderness of its stipe rhachis and petioles, in the disposition of its lateral 
pinnae, in its colour, and in its large (often sohtary) sori, and scales ; but 
differs in being only onco-pinuate, with larger entire and simple regular 
pinna on shorter petioles, its very large terminal pinna, and thick stout 
tufted head or caudex. It has scarcely any natural afiinity with another 
small Now Zealand pinnate speciob or variety, A. paueifolium, Hook., (a plant 
I formerly obtained from those same localities), which is, I believe, a dwarf 
variety of A . lucidwn. Its peculiar and beautiful largo basal scales approach 
very near to those of A. paleaceum^ Br., from Queensland, and to those of 
aandersonif Hook., from Natal. The scales of this plant are truly won- 
derful objects under a microscope. 

It is only after an extra largo amount of study, examination, and 
research, that I have concluded to advance another new species of Aaple- 
nium ; and I confess I should not have done so, had 1 not fortunately 
obtained an unusually large number of good specimens — not merely of 
single fronds but of entire plants— and their uniformity is great. 
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Act. XXXIX. — On th» largt Nvmber of Spteiu of Form notiood in a $maU 
Arta in iht Now Zealand ForetU, in the 8eventif-mile Budi, between Noree- 
wood and Dawneverke, in the Provincial Dietriet of Hawke' e Bay. By. W. 
OouHso, F.L.8. 

[Read hafore the Uawke^t Bay Vhiloeophieal Itutitute, Sth May, 1882.j 
OuB adopted country^ the colony of New Zealand^ has long borne a great 
name for its Ferns, owing, perhaps, as much to their being everywhere so 
common {exclusive of the ubiquitous brake fern, Ptens esculenta), from 
the lowest level on the sea-shore, its rocks and cliffs, up to nearly the 
highest point of vegetation on the alpine ranges, — as to their large number 
of genera or of species ; although the buriiassing beauty and novelty of 
some of them have justly served to raise their fame. In respect to their 
number of species, New Zealand is very far ahead of our British Islands, 
which only contain 48 species of tiue ferns; but then this truly natural 
order is but poorly represented in Europe. On the other hand, the neigh- 
bouring larger Australian colonies contain nearly twice the number of 
species hitherto found in this colony. In their natural state, the open 
plains and lulls of New Zealand were almost everywhere covered with the 
common rusty-looking Pum esculenta ; and the woods were filled with 
numerous species and genera, not merely terrestrial, growing on the ground 
like other plants, and including several fine and famed arborescent species 
(commonly called tree-ferns), but also a good number of epiphytical ones, 
only found growing on trees, and then only in the deepest umbrageous and 
damp recesses of the forest ; there, alike protected from winds and heat, 
and unvisited by animal ravagors in the shape of cattle, they flourished in 
charming profusion. 

According to Dr. Sir Jos, HookeFs ** Handbook of the Now Zealand 
Flora,” there were, at the time of its publication (in 1861), 120 species of 
ferns (exclusive of varieties) found in New Zealand, belonging to 81 genera. 
Of those 120 species, 6 should be deducted, as having been only hitherto 
detected in the off-lying islets in what is called the New Zealand botanical 
region, viz., the Auckland, Oampbell’s, Lord Howe's, and Kermadec Islands ; 
thus leaving 115 species described in the Handbook” as pertaimng to 
New Zealand proper. 

Daring the last few years I have made a practice of visiting the woods 
and forests of this district several times in the year, and on each visit have 
become more and more impressed with the almost unlimited resources of 
bountiful Katttre<--^peoiaIly in her botanical productions, and particulaily 
in what is called her lower forms, viz., of Cryptogams. It would require a 
sories of papers, and that from Ux abler pens than mine, to give a mere list 
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of her manifold beautiful treasures in the natural orders of Muaci^ Hepattca^ 
Ltchetm^ and with which our Now Zedand forests everywhere teem, 

not a few of which are still unknown to science ; although a large number 
of them have already been published by Dr. Hooker in the “ Flora Nova' 
ZealandioD/' and in tlio later work above-mentioned, and some others since 
in several of the later volumes of tho “ Transactions of the New Zealand 
Institute/* 

It has over boon a pleasing thought with mo to consider what great, 
what new, what expansive ever-growing delight awaits the future generation 
of zealous natm’o-loving New Zealand naturalists in this particular branch 
of natural science. When tho Mosses, tho Liverworts, tho Lichens, the 
Fungi, and the Algas (including the invisible Desmidem) of Now Zealand 
shall have been, in the course of future years, discovered and drawn and 
accurately described, — ^much as similar botanical research and work has 
been done in our fatherland, — in the Ilepatioa> of Sir W. Hooker (“ British 
Jungermanniie,** and in ^^Musci Exotici*’), and of Mitten ; the Bryologia 
of Wilson ; tho Lichens of Babington, Laudor-Lindsay, and lieighton ; the 
Fungi of Berkeley, Grevillo, and Cooke ; the Marine Algte of Professor 
Harvey ; the Fresh-water Algfp of Hassall ; and the Desmidere of Balfs* - 
when this is all accomplished, as it ought to be under tho increasing light of 
science (and so done it will be), then tho generation of tliat day, and sub- 
sequent ones, will have much, very much, to bo thankful for and to admire. 

On tlie present occasion, however, I shall strictly confine my few 
remarks to some of the ferns of those woods, which, on various visits of 
mine thither, have caught and rivetted my attention. 

In one spot in particular, deeply secluded in the quiet recesses of the 
grand old forest, — (a spot very dear to me ! one which I have almost 
invariably visited several times, and every time with increasing delight, on 
each of my journeys inland), — I have repeatedly noticed and pleasingly 
contemplated a largo number of species of ferns ; more than I had ever seen 
growing together in all my wanderings in New Zealand ; and all, too, 
flourishing luxuriantly. Within this circumscribed area of, say, one-oighth 
of a mile each way, or oven less, I have found 48 species of ferns, and more,t 
belonging to 15 genera ; or nearly half of tho number given in the “ Hand- 
book '* as being inhabitants of New Zealand proper. This, as 1 take it, is 

• I am well aware of what has been so largely and efficiently done in all those natural 
orders by many eminent continental oryptogamists, as Bohimper, C. Mtteller, Hedwig, and 
Schwcegrichen, GottBohe. lindenberg, and Nees, Aoharius, Pee, and Nylander, Pries, Oorda, 
and Tulasne, Aga r dh, and Kutzing, and others ; but I hare purposely confined my remarks 
to British oryptogamio botanists. 

t Kids it^a, including the lately-discovered new species. 
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aurprifling, bearing in mind that aeveral of our desoribod feme are, as far aa 
ia known at present, particularly local ; some apecies, indeed, having been 
only detected in one or two places, and there scarce; while others are chiefly 
confined to the South Island. Of hll those rarer ones I give here a brief 
list, sotting thorn down pretty nearly in the sequence of their scarcity, or of 
their little-known habitats. 

Gymnogramme ruta folia » 

Nephrohpvt tul)ernsa, 

Todea afticana. 

Aduintum fornwnum, 

[joxHoma cnuninffhamii. 

Anpidium orfUatum, 

,, ryxtostrgia. 

Xephrodium moUe, 

„ Hiclyptert^ var. Hquamnlosum. 

Asplminw richardi, 

CystoptrriH fragiliH, 

Lnwari/t pumila. 

„ /ram'i* 

THehomnnes mali )igi i, 

Hymenoph yllxm minimum . 

„ lyallii, 

„ unilateralr. 

Marattia Mlicina, and 

Alnophila ctdrnaoi (in the North Island). 

And this is still the more surprising (as wo shall sec) when we consider 
the entire absence from this small limited locality of some genera more or 
less common to different places in New Zealand which are not included in 
the above list — vk., Gleirhcnia, lAiidstpa, Ckt^ilauthea, Doodia^ NotlMchlana, 
Ijygodiiim^ Schizmi^ Ophiogloasum, and ihtrychium ; of those nine genera 
lialf of them have but one S£)ocios each (in New Zealand), and of the former 
brief list, six genera, also, each contain but one New Zealand species ; so 
that, of the whole number of absent genera from that one locality (fifteen), 
no less than eleven contain only one New Zealand species each. 

And here 1 may be permitted briefly to mention, for the especial bonofit 
of my lady and young hearers, and also of strangers (if any) who have not 
yet realised the great advantages of diving into the depths of our New 
Zealand forests, — that to see our ferns in all their natural beauty, they 
should be visited in their cool sequestered retreats and bowers and grots at 
iieo seasons of the year, namely, in tlie spring and early summer, and in the 
autumn verging into winter. At the firat of these two seasons many of them 
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will be found elegantly evolving their delioate new oiroinnate fronda,— the 
consummate grace and beauty of which no pen can adequately describe ; 
while at the second, their mature fronds will generally be found loaded with 
fruit, all curiously and variously yet inothodically arranged, according to 
their several natural genera. At the same time, 1 should observe, this 
natural evolution, perennial growing, and display, is, in some damp and 
suitable woods and spots, almost ever recurring. 

And just as it is often with us in towns on especial occasions of meeting, 
— ^in the grave senate and in religious assemblies, as well as in the lighter 
ones of the concoii, the ballroom, and the theatre, — the accessories, the 
environment, when in good taste and koepmg, add much grace to the sceuo, 
the place, and the proceedings, — so it is at those two natural seasons 1 
have mentioned. Nature must be seen in her various dresses, as well as in 
her different moods, to be fully appreciated. 1 well know that the mind 
only sees what the mind brings ; or, in other words, it is the /eelintf that 
teaches or evokes the true seeintj ; for, whoever possesses the heart to feel 
will also have the eye to see. Bryant, an American poet, has a beautiful 
and truthful sentence (among many others) in the opening of his poem 
Thanatopsis, highly appropriate here— one that 1 have often thought on 
and repeated'*' : 

** To him who, in the love of Nature, holds 
Communion with her visible forms, she speakn 
A various language/' 

1 U'ust, however, to point out to you in a few short imperfect sentences, a 
little of what there -in those woods, in that great temple of Nature, and in 
that loved spot in particular of which I have spoken — are the principal and 
more striking botanical aids, and charms and draperies, pertaining to and 
burrounding that lovely natural fernery. 

First, then, I should toll you there is a large open space in the forest, of 
an oblong or an irregular oval shape, sheltered from all high winds ; the 
centre of this oval is pretty clear of trees, save two or three large and 

* 1 may bo permitted to make a brief alloaion to my own invariable mode of acting 
on revisiting those grand old woods, where fancy leads me to imagine that the trees and 
plants, ferns, mosses, and flowers both recognise and smilingly welcome me. Although in 
my saying this I lay myself open to be laughed at rather than to be followed, ** wearing 
my heart upon my sleeve for daws to peek at,’* I take off my hat and salute them feelingly, 
aud so again on leaving them for the last time, J also take care not wantonly to break 
off or pull up to oast aside any specimens, and always tread carefully among the lovely 
ferns, mosses, etc. Feelings of a similar nature must have possessed the ancient Greeks, 
as well as the ancient Now Zealanders, who always made a deprecatory speech, addressed 
to the gaardians (or penitu loci) of those grand old unfrequented woods, whenever they 
entered them to fell a tree for a oanoe or any partioolar purpose. 
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ancient pines, whose huge and irregalarly-buttressed trunks, and high, 
ridgy, uneven, and grotesque roots, all tliickly dressed in climbing feathery 
ferns and other plants, add to the picturesque beauty of the scene. Here 
and there also, in the centre and in the foreground, scattered in clumps and 
standing singly, are several handsome tree-ferns, while the larger her- 
baceous ferns prominently show themselves in big tufts and masses, with 
the smaller ones growing thickly among them, and, as it were, under their 
bheltoring wings. This is a very brief outline of the centre of that pleasing 
natural garden. It is not often that snob a large and clear open space is to 
be met with in the midst of a thick forest. 1 daresay in that small piece of 
ground there are more tlian a hundred tree-ferns of nearly all sizes ; some, 
as 1 said before, in the midst, and some intermixed among the trees and 
shrubs around it. 

In the spring-summer season, in great plenty in tlie fore-baok-ground, 
growing with the tree-ferns, that truly handsome shrub or small tree ArU- 
tnteiia raemnm^ is found in flower ; this is one of tho elegant trees of New 
Zealand, in its flne airy shape, in its variously coloured leaves, and in its 
profusion of lovely flowers, which, like tho ioavo'*, all vary in their tints and 
colours. With it also grow thobo three handsome small trees of the Putoh-- 
fH)rwn genus (/^ temUoUum^ colrnsot\ and eutjetdoitlM)^ with their faucy- 
oolomred elegant glistening loaves and dark puriile blossoms ; and with them 
line old plants of the Now Zealand FucIiSM {F, excorticata), which hero attain 
to a large size, with tlieir numerous variegated blossoms set ofl' to advantage 
by their drooping silvery-lined foliage ; with hero and there among them 
that particularly hciilthy-looking shining green-leaved small ti*ee DrimyM 
axillaris, one of the gems of the hhaded secluded forest !'^ Among them 
also, but more spoiungly found, is tho graceful twining Panomia (sps.), 
climbing and i-ambliug over the lower bhruhs and bushes, with its slender, 
nodding sprays of cream-coloured blossoms. Behind all those, in tho back- 
ground, and towering far above tliom, are the taller trees of Plagianthm, 
Elaooarptis, Alectnjon, and Knightia, all differing largely in the forms and 
hues of their foliage, and all beainng in profusion their showy and curious 
flowers ; while all arotmd, standing out, as it were, in bold aUo-rtlievo, and 
often rendered doubly conspicuous by their clean white bark displayed in 
large patches, are stately robust trees of Wehimannia racenwsa, bearing their 

* 1 don't luiow if any oolonitt (whether private gentleman or hortionltnriBt), being an 
admirer of elegant and handsome ehnibe, has ever attempted to cultivate this beautiful 
plant. Indeed, I doubt of its thriving, save in a very ehaded, eheltered, and damp shrub- 
bery, The beholding of this tree in its beauty has often served to remind mo of the 
famed Plane-tree on the banks of the Meander, whioh, on aooount of its extreme beauty, 
Xwrxes adorned with chains of gold, and assigned A a guard of honour, on his invasion of 
Qre6oe.----(lfsredoe«ii, Folymnki, jj xxxi.) 
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itmiitneirable fine and droqping racemes of flowers, iheir long and stont 
spreading Inrancbes freqnently descending low down from a great height m 
graceful curves, after the manner of growth of the horse-chestnut of our 
English parks; having growing in their topmost forks and branches 
the curious tufted long-leaved epiphytical jdant AiUlia, somewhat re- 
sembling huge orows’-nosts, and serving to remind the English observer 
of a rookery; while from their upper trunks and limbs hang, in long 
drops and festoons, the handsome and showy species of climbing Mr- 
troiideroB (M. pendens and M. s^ihsimiHs)^ with their pendent flowering 
branchlets terminating in beautiful tasselled bunches of white blossoms 
waving in the air ; and still higher up, here and there, as if gazing down 
from its dark-green bowers, is the Spring Beauty of the Woods I the largo- 
flowered lofty-climbing Cletnatis (C. tfidmsa), whose big white star-like 
sweet-scented flowers (often 4 inches in diameter), and many together in 
garlands and festoons high up in the trees by the highway-side in those 
forests, are the admiration of every traveller in the spring season* And, 
lastly, (to enumerate no more), on the ground, in the few open spaces 
between the larger and the tufted-growing ferns, is to be seen tliat graceful 
living green-matted plant, Ptatia anguiata^ with its profusion of peeping 
curious snow-white flowers. 

I should not, however, omit to tell you something, though briefly, of 
tlie many minor beauties of those secluded spots in the deep forests ; of the 
numerous dear little gem-plants of the smaller Cryptogams, — ^the Mosses, 
the Liverworts, and the Lichens, which I have already in the begin- 
ning of this paper alluded to. For these, by their great number, their 
densely close compacted manner of growth, and every variety of shape 
and hue and colour, minute though they severally are, yet, united, 
form and present a most striking and interesting feature; while closely 
intermingled among them grow luxuriantly many of the smaller filmy and 
feathery ferns. The colours of many of them, especially of the liichens, are 
both striking and vivid ; generally displaying their organs of fructification, 
and fruits, in profusion, and to very groat advantage; and then their 
elegant structure, so lovely and complex, and yet so simple, on closer ex- 
amination, is wondrous. To see them on the large trunk of an aged tree, 
some scores, — or hundreds, it may be, — of those minute plants of many 
hues and kinds overlying one another, growing on and in each other 
(stratum super stratum) so that they cannot be separated without pulling 
them to pieces, and yet all alike living, healthy, and in harmony, whore 
they have boon so growing together for many years, — ^perhaps, in some 
oases, a century or more, — ^is both curious and pleasing, and brings strongly 
to recollection (as do also the bigger ferns and other plants flourishing 
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around) the modem well-known eaying of ** the survival of the 
fittest,*' — where, however, all seem alike to be fitting. I have often 
thought, when contemplating a fine and beautiful patch of richly- 
coloured Cryptogams (like this I have just attempted to describe, or, rather, 
faintly to outliiic)~-especially on seeing it in all its freshness, just after 
rain, and with tlio sun shining on it— that, should the art of fixing colours 
and hues in perfection hy photography over bo attained, such a delightful 
living pietiuro aa this would assuredly early be taken, and excite great 
admiration, and not unlikely be largely copied in the way of mui*al house- 
decoration. 

I give up all attempts at describing tlie few New Zealand birds to be 
soon there at this early season, although such greatly add to the living 
boauty of tho hcenc. Prominently among them, if you keep yourself quietly 
hidden under the thick shrubs, is to be observed to perfection that eminently 
handsome and mubioal bird tho tuii (Prosthemadera iiortf-zealanditr) flitting 
about from branch to branch in quest of honey, with its shining motallic 
plumage of many hues glancing in the sun, not mifroquontly accompanied 
hy a lively pair of the faii<tail flycatcher {lihipiduru Jinbellifera) ; and then 
there is the changing light of the sun itself, peering down tluough the lofty 
trees, ever and anon flecked and checquered by the passing summer clouds. 
One dear little black-and-white very small bird of tlie sixe of a canary 
{J^eiroica toitoi) I must however mention — not because of its great beauty or 
its song, for it is mute (or, at all ovonts, although I have often seen it, 1 
have never once heard its note), but because of its peculiar habit of in- 
quisitivenoss, or something of that nature ; for, as sure as I have quietly 
seated myself to rest awhile or to examine a specimen, this little fellow will 
suddenly and quietly make his appearance, and hop up from twig to twig 
quite close, and then sit and watch intently (and with seeming gratification) 
all my doings. I have sometimos thought that bo had previously been 
narrowly observing all my movements through the forest. At such times, 
too, queer fancies and old weird stories of tho transmigration of souls, etc., 
come rushing into one's mind, and carry one perforce away with tliem to 
far-off thoughts of many things. Altogetlior it is a scene of surpassing 
beauty — to bo contemplated in order to be well-conceived or believed. 

In the later autumnal season all this living environment is changed — 
just as in our gardens and orchards, our shrubberies and woodlands — ^yet 
stUl beautiful ; nature under another aspect — 

** Evsr changing, ever new, 

When will fhe landscape tire the view 

Now, around, at that same spot, instead of spring flowers we have autumn 
fruits, and though but small, and not belonging to the edible and useful 
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clasB, are, neverthelees, both utriking and handRome aw to colour; the 
charming and perennial (I was about to write everlasting) ferns continuing 
much the same. 

First and foremost, at this season, to attract attention, are the hanging 
panicles of globular rich scaidot-oolonred fruits of the twining and lofty 
climber llhipogonum scanfh^tm (the “supplejack” of the colonists), Ihoir 
flowers in the spring season being much too small and ncut rah coloured to 
be easily distinguished ; the massy bunches of dark clarot-coloured fruits, 
disposed in large sjireading ural>els, and half hidden under their still larger 
dark thick and quaint leaves, of the Puntu' (P. arhoreum), which small tree 
also abounds there, are now very conspicuous ; the flowers too of this tall 
shrub were not prominently hcoii displayed in the spring, for a similar 
reason with that of the last ; the bright orange-coloured berries of the 
shining-leaved PriiMys ftrillam, always growing togetlier in tiny clusters of 
three, now sliow themselves liere and there on its coal-black bark branches 
the numerous black woody capsules, like little nuts, of the three Vittonporum 
trees (generally soon splitting broadly open into throe equal valves), are 
now shown to perfection among tlieir light-coloured and semi-transluoent 
leaves ; and, when in full fruit, and bursting, the highly curious and showy 
berries (axils) of Alectryon exceUum, somewhat resembling a rod raspberry 
with a big glossy black eye in its centre (its seed) ; while the evergreen flat 
mat plant below, overrunning the face of the ground, the dear little humble 
Pratia aiigulata, wliich so coyly dis^dayed its numerous white flowers in the 
spring and all through the summer, now shows in their stead its peculiar 
crowned fleshy carmine-coloured fruits, which, though (like its flowers) 
modestly half-concoalod, will bo sure to be quickly detected and 
noticed. 

But I must no longer detain you, but proceed to give the promised list 
of the ferns I saw in that small plot of ground, which, indeed, is the main 
subject of my paper, but which alone is, 1 fear, to some, the driest part of 
it, unless they happily happen to know the ferns whose names are herein 
given; some of them, however, I have formerly exhibited here at our 
ordinary meetings. 

* Having mentioned the ooal-blaek bark ” of this pretty tree, 1 would also give in 
a note an after-tbougbt (whieh lias occurred to me since I loft the forests), vis., that I 
scarcely recollect ever having seen its trunk and branches bearing any lichens or mosses, 
where almost all trees and shrubs (not having dedduous hark) bear them thickly in 
countless profusion : and the same peculiarity, 1 think, obtains with another small tree 
possessing piquant hark, vis., Viper fjsefUum, If I am eoxreot in my remark, what is such 
n bare state, or lack of living drapery, to be attributed tof Oan it be owing to the extieme 
pungency of thoir barkb ? 
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List, 

Of t^yathea, 8 flpeoies — doalbata, medullaris, and smitbiL 

„ Dieksonia, 8 spooiGH — sqnarroBa, fibrosa (? ** antarctioa,” /i./f.iC.), and 
lanatn. 

,, HymenophyUntn, 10 npecies — ^tunbridgeiise, bivalve, mnltifidnm, javaui- 
onni, ravum, dilatatum, polyanthos var. sanjs^uiuolentum, demis- 
sum, Bcabrum, and flabcllatum. 

„ TrichoinanrSf 2 species — romforme and vonosum. 

,, DavaUifiy 1 Hpecies — iiovfiD-zealaiidiap. 

„ Adiantum^ 1 species — cnnuingliamii. 

M hlypohpis, 2 species — tenuifolia, and distans. 

„ Pteris, 4 species — osculeuta, tromula, scaborula, and iucisa. 

„ PelUeOf 1 species — rotundifolia. 

„ I^marifi, 4 species — procera, fluviatilis, lauceolata, and discolor. 

,, Asplenimn, 4 species — lucidiim, falcatum, buibiferiim, and fiaccidum. 

,, Asptdiunt^ 8 species — vestitam, richardi, and ooriaceum. 

,, Sephrodium^ 2 species — decomposituin, and hispidum. 

ff Polypodium, 7 species— grammitis, riigulosum, peunigernm, rupestre, 
tenellum, pustnlatuinp and billardieri, 

,, I^topteris (or Todea), 1 species — hyraenopbylloides. 

Total, 48 species of those published in the ** Handbook.” 

Hubsequently, 5 additional species (and one marked variety), all belong- 
ing to 4 of those same genera, have been discovered m that same small area 
of woodland by mo, and described in the Trans. N.Z. Inst., vols, xi. and 
xii., viz. : — 

Cyathea polyneurtm,* 

* As I wan writing, priinarily, on the number of those ferns published in the Hand- 
book N.Z. Flora ** which I had found in this one spot, I purposely omitted any reference to 
this tree-fern (C\ polyneuron) when muarking on the lovely scenery oi that place , this 
plant being a recent discovery. But this large and gioocful fern- tree, with its ample 
drooping fronds, adds much to the living beauty of that landsoape. 

One of the prettiest fairy-like scenes 1 ever saw in our New Zealand woods, I have, on 
more than one occasion, witnessed, when reclining on the grass under the shade of one of 
tree-ferns. It was noon, and the summer sun was high, and the view, on looking 
up tnrongfa the interlacing overhanging foliage softly waving in the breeze, was truly 
enchanting, every vein and veinlet being highly translucent [hence, 1 had veiy nearly 
•peoifically named it trantlucens], and then the green of its arched fronds was of such a 
delicate hue, such a truly sparkling living green without a blemirii. The finely-marked 
ever-changing traceries, and glints and gleams of vertical sun-light peering down through 
the many myriad veins in that living bower, on those oooasions, were far beyond language I 
At such times one no longer wouders at our fornfathers deeming those evergreen recesses 
and bowers to be the beloved haunts of wood nymphs and dryads, fays, fairies, and pixies 
— *a beliei also firmly and pleasingly held by the ancient Now Zealander, 
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JDicksonia sparnianniana, 

Hifmenophylhm ereoto-alaUwi . 

,, pusUlum, 

Trichomaneft vmunt ula. 

Making in all a gross total of 58 spocios of ferns found growing together 
in a very small plot of ground, being sevoral more than the whole number 
of spcoies of ferns found in tho British Islands. And 1 have good reasons 
for believing that the following additional species may yet be found there 
also, as I know they are growing in profusion not far off, viz ., — Lamaria 
nitjray Polypodium mnninghamiiy Adiantum diaphanum. 

Of one thing respecting this beautiful and justly-prized order of plants 
I feel pretty certain, namely, — that there are several still unknown and 
undiscovered specios yet to be found in New Zealand. For I am yearly 
becoming more and more convinced of the correctness of my old belief! in 
the very circumscribed locality of not a few of our New Zealand plants ; 
and, therefore, as the many still unexplored mountains and valleys, forests 
and plains of New Zealand come to be visited and known, — especially to 
men of science, — ^their many botanical novelties will become known also ; 
though 1 much fear that cattle and fire, and introduced plants, will oer* 
tainly destroy many. Such, indeed, has been the case here already in not 
a few places in Hawke's Bay. 


Abt. 'XIj.— Descriptions of a few new Indigenous Plants. 

By W. OoLENBo, F.L.S. 

(Bead before tits Hatchers Bay Philosophical Institute. 9th October. 1882.) 

Class 1. Dxootylbdoes. 

ObdbbXXU.! LEOUMINOS^. 

Genus 1. OarmiohesUa, Br. 

Cartnichalia corrugatay sp. nov« 

Am exceedingly small glabrous shruJby 2-8 inches high ; branches leafless, 
1-2 inches long, 1 line wide, mostly simple, rarely forked, flat, lipAftr. 
obtuse, striated (almost ridged) and grooved longitudinally, slightly fiexuous, 

* As a further proof, I may here mention that I have this year detected four new 
speoiee of feme,— two of them being also tree-feme,— -in another unfrequented portion of 
these grand old foresU, some ten miles south of this spot ; of which a full description will 
be given in a future paper. 

t See “Trans. K.Z. Institute, vol. i,— Essay ** On the Botany of the North Island 
ofKewZealand,’»i§ 14, 22. 

J The numbers here attached to both orderH and genera are those of “ The Handbook 
of the New Zealand Flora*" 
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eanh branch bearing 4-5 aliornate equidistant dentioulations, each with a 
dry Boarious ciliated biact. Flowers largi*, 8-4 lines long, purple with 
darker veins ; standard poiutluted ; winffs half the length of the standard ; 
style bearded at tip ; peduncle slender, 9-12 lines long, bibracteate, 1- (rarely 
2>) flowered ; bracts ciliated : pedicel 2 lines long, bracteolate at base ; 
calyx large, broadly campauulate, mure than 1 line wide, ciliato and hairy 
at margin, with 2 broad obtuse ciliated bracteoles adpressfd at base ; 
teeth very long : pod obloug-olliptio, 4-5 linos long (exclusive of beak), H-2 
linos brood, turgid, corrugalod on one suturo (mostly the lower) with 8-9 
thick closely formed wrinkles ; beak straight, lines long : seeds rotund, 

5 in a pod. 

llab. Dry stony plains, Itonwicktown, near Blenheim, Sontli Island ; 
Afr. F. Header. 

This species, in its dwarf size and general appearance, resembles 
(\ nnnat but it differs widely from that Hx>eeieH in its flower and pod ; it is 
also not so robust a plant. In its ]>ccuharly thick and wrinkled pod (whonoe 
its'speciflo name) it difTors from all the spociob of Carmichtelia known to 
me. Some of its sliort branches bear a flower from each notch or denti- 
eolation. 

Obubr XXXIX. OOMPOSlTiE. 

Genus 1. 01earia» Mwnch, 

Olearia marginata, sp. nov. 

A robust shrub of low difliiso growth; branches, leaves, petioles, 
peduncles and heads of flowers thickly covered with tawny-yellowish 
wool : hranchUts very stout, straight, smooth, and bare of leaves for 6-7 
inches ; leaves oblong, sub-obovate (sometimes roundish and narrow oblong), 
2i-4^ inches long, 1 i-2 inches broad, very stout, entire, very obtuse and 
exnarginate, tapering towards base, sub-vorticillate, 4-9 crowded together at 
ends of branchlets for apart, sometimes (but rarely) a single pair opposite ; 
margined all round above the upper surface for 4 line wide with thick wool ; 
midrib thick and flat towards base, and densely woolly for about 1 inch 
from petiole ; veined ; veins prominent, opposite and sub-opposite, diverging 
and parallel, apparent on both sides ; veinleta anastomosing ; the upper 
surface of old leaves glabrous, glossy, pole yellowish-green ; iwtioles very 
stout, f -14 inch long, channelled above, much dilated at base and sub- 
olasping ; young leaves densely covered with coarse wool, at first their upper 
surface is ash-ooloured, but with tawuy-yellow under surface and margins : 
peduncle very stout, axillary and sub-terminal, 24 inches long, 8 lines broad, 
of a uniform thickness throughout, compressed, channelled, soft flexible not 
woody, drooping, with 8-7 leafy half-clasping sessile and deourrent bracts 
below the head ; head (alahastrus globular) 1-1 4 inch broad, densely 
21 
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imbricated in 7~8 rows ; outer scales larg^e, broad-oblong, obtuse, and with 
peduncle clothed with lighter reddish-yellow wool ; inner scales 6-7 lines 
long, linear-lanceolate, acuminate, acute, longitudinally ribbed, glossy 
within ; receptacle convex, 10 lines broad, deeply and coarsely pitted ; pUs 
square, the alvcolar-like ridges even, a little higher at the angles. 

Hah. Dry rocky hills, Benwicktown, near Blenheim, South Island. 
Mr. F. Reader. 

This is in many respects a remarkable species, and is certainly pretty 
closely allied naturally to 0. itisignis. Hook., to which South Island species 
(unknown by sight to me) I was at jSrst inclined to assign it, mainly through 
my not having specimens with fully opened flowers, and from their having 
been gathered in the known neighbouring localities of that plant. I had, 
however, several large specimens in full leaf, and with unopened heads of 
flowers nearly mature ; and also an old head of the former year, but without 
a single floret remaining. On closely examining my specimens, I found 
them to differ in so many important points (vide descrip. ^ supra) from 0. 
insignis^ that 1 could hesitate no longer over them. 

Its very peculiar and curiously margined leaves, together with their 
being subveiticillate and densely clothed with coarse matted, almost floccose, 
wool, — and the soft flexible nature of its stout compressed and braoteate 
peduncles (which softness and flexibility they still retain 4n their dried 
state), — are striking characters. 

In some particulars this plant has affinity with some of the Australian 
species of this genus. 

Obdeb XXVn. HALOBAGEiE. 

Genus 8. Ommera, Linn. 

Qunnera strigosa, sp. nov. 

Plant low creeping, very diffuse, rooting at ends of runners and forming 
nodes, 2-6 inches apart; branches terete, hispid, coloured brown. Leavu 
upright and spreading, radical from nodes, 6-14 arising from a node, 
darkish-green, rough with minute whitish points, f inch diameter, cordate, 
auricled, 6-nerved, which are each again forked at the tips with veinlets, 
anastomosing, nerves red-brown and very prominent below, 6-74obed, 
lobes crenate, muoronate ; petioles |-li inch long, somewhat stout, chan* 
nolled; strigose with flat adpressed linear white hairs, which are sub-acute 
and apiculate, and scattered on both sides, particularly on midrib and 
nerves petioles and runners, which are sometimes quite hoary with them. 
Flowers moncscious on long slender scapes (or peduncles), 8-4 inches long, 
2-8 times longer than the leaves, 2-5 scapes to a plant or single node. 
Male Jlowers above in a simple spike sometimes occupying | of length of 
scape, produced alternately and distant; psteb, 0; sternsns, 2, eessile 
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or nearly so above, but pedioelled and diandrous below, tbe pedioels 
of these few lower ones 1-2 lines long, a little longer than the fila- 
ments, with an ovate-acuminate concave bract at their base, and a 
pair of minute bracteoles at the junction of the filaments with tbe 
pedicel ; the upper ones also each having three small bracts at its base, 
one outer and two inner ; bracts and bracteoles sparsely ciliated ; anthers 
broadly cordate, apiculato, thick, dark-coloured. Female flowers produced 
below at base of ficai)e, and for a short distance up it, those at and near the 
base Hubpaniculate and subcapitate on shoii; branohlets each containing 3-5 
flowers on very short pedicels, crowded ; those few above on scape sessile 
or nearly so and dibtant, each flower bracteolate at base much as in the 
male flowers ; ovaries, ovate, glabrous, their 2 calycine lobes bearing a few 
white strigoso hairs ; styles 2, very long, three times or more the length of 
ovary, subulate, spreading, densely hairy (pubescent-hirsute), hairs light- 
brown, with some of the flat white strigoso hairs scattered among them. 
Fnii/, globular, about 1 line in diameter, glabrous, bright-red, bearing the 
two persistent calycine lobes of the ovary, which are divergent and black ; 
drupes closely compacted into a head as big as a small cherry. 

Jlab. On clay banks in forest between Norsowood and Danneverke, 
Hawke's Bay district, North Island, flowering in November, 1881-1882: 
W.i\ 

Ohs, I. — The broad white and flat hairs plentifully scattered over this 
plant attracts at first sight the eye of the observer ; under a microscope 
they present a peculiar vermicular appearance. The pair of minute braote- 
oles at the base of the pedicolled filaments of the lower male flowers, — and 
also within the larger outer bract of the upper and sessile ones, — seem to 
supply the place of calyx, unless we consider the outer single and larger 
bract as such, and then those inner and smaller ones as petals. In two or 
three iostauoes I have noticed a still larger single bracteole (resembling the 
outer bract) on one of tbe pedicolled stamens, immediately below the anther. 

Ohs, II. — As a species this plant has pretty close affinity with Oi, 
mottouMi, Baoul ; but, although monoecious like that species, is quite distinct; 
this is very clearly shown by comparison with his own full description with 
plate containing dissections, as given in bis Choix ds Plantes, p. 18, tab. 8. 
It is also allied to another New Zealand species, 0. pror^ens ; to the oxdy 
Tasmanian species, 0, tsordifoUa; and to the Fuegian species, magellamea, 
ObdbbXXXVI. LOBANTHAOEJE. 

Genus 1. Loranthui^ Lmn. 

Loranthus punctatus, sp. uov. 

A large bushy glabrous shrub, main stems 1-1^ ixttik in diameter. 
Branohes terete, with light-grey* bark filled with fine longitudinal cracks ; 
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yotmg branchlets semi-oompressed, always dark red, very minutely roughiah 
but not villous. Leaves opposite, dooussate, distant, 6-8 lines apart, 1-li 
inch long, 6-6 lines broad, petiolate, broadly-lanoeolate elliptio and sub- 
rliomboidol, obtuse, very ooriaoeous ; colour a lively light green, both 
surfaces covered with very fine pale spots, midrib and veins obscure, primary 
veins opposite, veinlets reticulated, margins rough and coloured red with 
minute tubercles. Flowers light-vermillion red, single, suberect, expanding 
freely, H inch long, axillary on short stout peduncles. Calyx-lube conical, 
2 Imes long, limb very shallow, with 4 small teeth at the angles of the 
corolla. Corolla 4-angled at base and throughout two-thirds of its length, 
up to the insertion of the filaments, broadest at base, gradually contracted 
upwards, terete and swollen above. Petals somewhat linear, free, semi- 
transparent, 2 lines broad at base, constricted at one-third of length from 
apex and there 1 line broad, obtuse and subspathulate at top, and grooved 
within for the anther. Filaments stout, flat. Anthers long, linear. Style 
very long, longer than anthers, straight. Stigma dark red, globular, slightly 
cleft, and finely papillose. 

Hab. Parasitical on Fagus solandri (and oilier trees). Forty-mile Bush, 
near Norsewood, Hawke’s Bay district. North Island ; flowering in Novem- 
ber, 1876-1882 : W.C. 

Ohs. I. — This is a fine bushy species, very full of branches, leaves, and 
flowers. It extends 5-6 feet each way in front from the tree in which it 
grows, and sometimes runs 9-10 feet in length, clasping the tree right 
round in several places, and thus appearing as if it were composed of two 
or three separate plants. Its loaves are usually disfigured with small round 
and raised hard swellings, which lumps appear on both sides, always punc- 
tured on the one side ; sometimes 2-0-8 on a single leaf, the work of some 
insect. 

Ohs. n. — This plant has been long known to me, but, I fear, too often 
confounded with L. tetrapetalus (from my not having before seen it in its 
proper season of flowering, and through lack of close examination), to which 
species it is nearly allied, and in many respects closely resembles. Dissec- 
tion, however, reveals its important differential characters, as given 
above. 

OsDBB Lni. SOBOPHULABINEjE. 

Genus 7. Ytronlofti Linn. 

Veronica trisepala, sp. nov. 

Shrub small, glabrous, 2-8 feet high, with habit of V. hw\foUa. Bramh- 
leU pubescent, transversely and regularly scarred 2 lines apart ; hairs very 
thick and short, reddish, patent ; bark light-reddish-brown. L 4 aves opposite, 
decussate, 4-8 lines long, li line broad, glabrous, not shining, oblcmg- 
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lanceolate acute, sub-dimidiate, sub-falcate, entire with 2-8 cuts or slight 
notches on each side near apex, thickish, opaque, under a lens thickly 
studded with very minute white spots on the under surface, somewhat con- 
cave, veins obscure, midrib strong, not keeled, pctiolate, petioles 1 line long, 
slender. Flowere^ sub-terminal and sub-capitate in corymbs much longer 
than the leaves, on 2-C axillary peduncles ^ inch long, peduncloH and 
pedicels pubescent, each peduncle or rhaohis bearing 6-8 brauched-pedun- 
oles, each branched peduncle with 8-10 pedicels 1 line long, all bracteolato, 
bracteoles light-green, sessile, rather large, ovate-acuminate, obtuse and 
slightly ciliate. Sepale 8, about 1 line long, rather longer than tube, glab- 
rous, very obtuse, margined, ciliate, upper sepal large and bifid. < \trofln 
white with a faint tinge of light-blue, 4-lobed, spreading, 2^ lines long, tS 
lines broad, lobes ovate, obtuse, tube under 1 lino long. Sltamene, jUamenU^ 
and style equal, exserted, longer than corolla. Stiyma simple. Anthers 
rather large, light-blue. Capsule (immature) 2 lines long, more than twice 
as long 08 the calyx, broadly elliptic, acute, dattish, glabrous, style persis- 
tent, long. 

Ilal), On the north end of Te Eaweka mountain range, near Napier. 
Discovered by Mr, A, Hamilton, 1881. 

Ohs, — This is another elegant shrubby species of this oxtensive genus, 
so well represented in New Zealand, and one that is so plainly distinct as 
not to be easily confounded with any other of our known and published 
species ; its nearest relation is, I think, V, diosmafolia, a tall slender 
northern species of widely different habit, and characters. 1 have little 
doubt of this plant becoming, also, a favourite in gardens. 

Class II. MoNOcoTYnEnoNB. 

Ordke I. OBOHIDEJE. 

Genus 1. Xaiina, Lindley, 

Earina quadrUobata, sp, nov. 

Plant, small, low, of densely compact growth. Flowenny stems usually 
short and sometimes bare of leaves, erect and pendulous, 6-10 in. long, 
compressed, slender, woody, brittle, of a light brownish-white colour, irre- 
gularly blotched and spotted with black. Leaves sub-erect, narrow, linear, 
2-8 in. long, line wide at broadest part near base, flat, acuminate, acute, 
alternate, distant, sessile, clasping, glabrous, sub-coriaceous, dark green, 
entire, margined with a white line which with the midrib are semi-trans- 
lucent, peculiarly embossed or sub-keeled with a longitudinal impression (ui 
aUo) 2 lines long on midrib lower side, ^ in. iirom apex. Flowers distant, 
sub-distichous, nodding, in simple 5-6-flowered racemes or loose pauicles, 
each scape bearing 8-4 slender and distant racemes, each flower bracteolate, 
bracteoles clasping, striated, obtuse with a point, or broadly sub-rhomboidal 
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with 8 teeth or points, the middle one being the largest and most produced, 
nsnally an additional abortive flower arising from the uppermost bracteole ; 
pedicels very short and slender included in the bractooles ; peduncle and 
sub-peduncles, 1-2 in. long, with 8 imbricated scarious bracts at base. 
Sepah and petals whitish with a primrose tint of yellow, membranaceous, 
nearly equal in length, 2 lines long ; sepaU erect obtuse, central one ovate, 
concave, margins entire, lateral obovate, margins irregularly and slightly 
jagged ; petals a little larger than sepals, ovate-acuminate, obtuse, apiculate, 
sub-pellucid, strongly 1-nerved, slightly notched at margin ; hp, sub-mem- 
branaceous, undulating and crisped, deflexed, 2 lines long, oblong-deltoid, 
4-lobed, lobes sub-conniving, rotund, margins even, apices erose, sinuses 
broad, apex of lip deeply emarginate with a small central triangular recurved 
point or mucro {eniarginatus cum neumine ) ; colour^ pure darkish-yellow (apri- 
cot colour), with a small blotch of purple-brown at base. Capsule, oblong, 
obtuse, 4 lines long, line broad, broadly ribbed and striated, glabrous, 
purple-brown ; perianth persistent. 

Hah. Among and on rooky boulders of conglomerate, immediate base 
of the Buahine mountain range, east side, plentifully, but not in flower, 
1645, where it grew in dense patches like grass ; also, on open atony 
acclivities in sub-alpine forests, and epiphytical on trees, near Norsewood, 
district of Hawke’s Bay, 1878-1881 ; flowering in November : W.C. 
Heights of Mount Eaweka, near Napier, 1882 : Mr, A, Hamilton. 

A species having close affinity with E. mucronata, but it is a much 
smaller and more graceful plant, with fewer and diflerently formed 
flowers. 

Oenus 2. Dendrobinin, Linn, 

Dendrobium lessonii, sp. nov. 

Plant epiphytal and terrestrial ; an erect and pendulous, diffuse slender 
shrub, often much-branched ; branches 0 inches to 4 feet long, wiry, terete, 
hard, and brittle ; main stems i of an inch in diameter ; colour of stems 
and branches, some darkish-umber-brown, and some bright yellow, glossy 
and homy, ringed with dark scar-like joints, ^1 inch apart, under the dry 
scarious sheathing leaf-bracts, which long remain. Leaves, alternate, i-l^ 
inch long, 1-2 lines broad, 8-6 lines apart, sub-Unear-lanceolate, or sub- 
ovate-acuminate, broadest near base, sessile, spreading, often falcate and 
twisted, coriaceous, semi-rigid, smooth not glossy, pale or yellowish green, 
^margins entire, obscurely 10-nerved, midrib sunk and obsolete, somewhat 
concave, suddenly slightly thickened on the under side 1-8 lines from apex, 
with a alight corresponding notch in each side, tip obtuse, vaginant, sheaths 

* IThis, howem, is bstt seen on the maturation of the fruit, as the braeteoie enlarges 
with it, and assumae a snb-ealyeioe enp-idiapsd form. 
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tranoftte, longitudinally and regularly striated, and finely oomtgated trans- 
Temely. Flowers^ white, membranaceous, few, scattered, usually 2 (some- 
times only 1, very rarely 3) in a short loose raceme on a stoutish erect 
peduncle shorter than the leaves, always bursting at a right angle from the 
internode in the branchlet, and generally alternating with the leaves, never 
axillary nor opposite to a leaf ; peduncle glabrous, shining, with 2-8 
rather distant sheathing bracts, truncate and obtuse ; pedicels, 2-8 lines 
long, bractoolcs sheathing, acute ; perianth nearly 1 inch in diameter, open, 
expanding, segments of equal lengths ; sepaUt ovate-acuminate, 5-nerved, 
margins entire, upper one the smallest, the 2 lateral ones with a very small 
round spur at their base; petals recurved, oblong-ovate, obtuse, with a 
minute point, margins also entire; laheVum S-lobed, the 2 lateral lobes 
small, oblong, obtuse, conniving, margins finely notched; middle lobe 
large, longer than broad, veined, sub-rotund (or sub-pandnriform or broadly 
obovate), apioulate, margin sub-crenulate with a slight notch on each side, 
sides conniving, and 4 longitudinal elevated and shining green (or yellow- 
green), lamellss near the base, which are bluntly toothed or crested ; 
column slightly winged near apex, light green ; pollen masses yellow. Ovary, 
2-B lines long, green, shming, obscurely striate. 

Hah. In forests, Norsewood, Hawke's Bay district, North Island, high 
up in the forks of pine trees (Podocarpus spicata), and sometimes on the 
ground in dry stony hills under Fayus trees, fioweriug in November ; 1879- 
1882 ; also among rocks near the sea at Cape* Turakirae (the south head of 
PaUiser Bay). 1846-0 : W.C. 

Ohs. I. — The main branches of this plant are often very regular and 
spread out flat, bearing a bi-tri-pinnate frond-like appearance, from the 
side branohlets of equal length springing at about equal distances from the 
main stem ; a few leaves on stout and strong young shoots are If inch 
long and 2^ lines broad ; the branchlets and .peduncles shoot alike erum- 
pent at right-angles with the stem. Although I have (rarely) seen a 
raceme bearing 8 flower-buds, I have never seen one with all three open, 
the upper one seemed to be abortive ; which is also often the case when 
there are but 2. In some flowers (on the same plant) the 2 lateral lobes and 
the extreme base of the middle lobe of the labellum, the throat and column, 
are dark pink ; in a few others the same parts are slightly speckled with pink. 

O&t. II. — ^I have long known this plant, and, though I early obtained 
i^eoimens with a few unopened immature flowers from the rocks at PaUiser 
Bay in 184S, and subsequently assiduously sought for good flowering speci- 
tnensi 1 never detected any such until 1881, when my long previous sus- 
picions of its proving to be distinct from the northern form (/>. cunning- 
haniii^ were folly confirmed — ^I having well known and very often admired 
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and gathered that elegant species in its native forests, where it is often to be 
met with. There is much however at first sight, and with only immature 
flowering specimens, to confound this species with that plant ; indeed, it is 
only by careful examination of several fresh specimens, dissection and com- 
parison, tliat their specific differences are perceived, whioli are chiefly in 
the laboUum, its form and the number and size of its lamella (which in 
D, cunninyhamH are always 6) ; tlio colour, too, of its flowers is widely 
different, these are also smaller and much fewer in number, usually only 
2 on a peduncle, and never assume the panicle form ; and also its dwarf 
terrestrial habit. 

0/«. ni. — I believe this plant to be identical with the />. hiflnrum of 
A. Bichard, which was originally discovered by Lesson, the naturalist of 
the Trench expedition under D’Urville, in Tasman’s Bay, Cook Straits, in 
1827, and published by Lesson and Bichard, with a very full description 
and a folio plate, in 1882 ; and, therefore, I have great pleasure in naming 
it after its original discoverer. Tliat New Zealand species, however, was 
confounded by them with D, hiflontm of Swartz, (then a very little known 
species, discovered by G. Forster when with Captain Cook in the Society 
Islands), which species, though very nearly allied, bears only two lamellss 
on its labellum. On B. Cunningham ro-discovering ' the Northern New 
Zealand plant, (which now boars his name,) it was described by Lindley 
with a plate, + as being quite distinct from the f>. biflorum of Swartz. 
Lindley, however, believed Bichard’s New Zealand South Island plant to 
be identical witli Cimningliam’s North Island one, D. cunninyhamH, And 
I think that Sir J. D. Hooker, subsequently adopting Dr. Lindley's 
opinion, also believed Bichard’s South Island plant to be the same as our 
Northern one ; which it certainly closely resembles at first sight in many 
particulars, although Eichard’s life-size plate with dissections shows a 
difference, particularly in its 4’Crc8ted labellum. 

Genus 12, Pterostylis, Br, 

PUrottylis maryinata^ sp. nov. 

Stm stout (nearly as thick as a gooso-quill), erect, reddish (light brick- 
red), 10-16 in. high, 8-4 scorious bracts below, loafy in the upper half; 
Uai}ea 0 in number, membranous, glabrous, shining, slightly spreading, 
alternate, 6-7 in. long, ^ in. broad, linear-acuminate, obscurely 2-nerved 
- longitudinally, a little shorter than the flower, sessile, vaginant, very stoutly 
keeled, midrib thick 1 line wide, reddish. Flower membranaceous, striped 
white and green, rather large, 2-2J in, long including tails of sepab but 
excluding ovary, erect, lower lip of perianth ascending, J in. broad below 

• It U said to hare been odi^niaiy diacoverod by Banks and SoUnder in 1769. 
t Botanical Begistar, tah, 1766. 
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fturoation, ending in two long and fine red tails in. long, dorsal sepal 
with a very long red caudate apex much longer than the petals, and but a 
little shorter than those of the lower lip ; somewhat falcate with a 

sharply produced abrupt angle on the upper edge, shortly acuminate and 
red-tipped, but without tails ; Inhellum included, or but slightly exserted, 
oblong, omarginatc, deflexed, 7 linos long, 8 lines broad, glabrous, mem- 
branous below and thickest at tip, striped green and white longitudinally 
witli a dark red central line running towards tip, and there ending in a 
thick red callus not extending to margin ; appendix more than 2 lines long, 
curved upwards, fiat, bifid, and rather largely fimbriate (not villous), fim- 
briap penicillate at tips ; rolumn taller than lip, wings largo, each produced 
upwards in a long erect subulate point at the front angle, and downwards 
in an oblong auricle finely ciliated on tlio inner margins, white with a green 
transverse band. Orarp large, 1-1^ in. long, sub-cylindrical, green, strongly 
0-ribbed. Tahei' large, white, rotund but much pitted and irregular, nearly 
an inch in diameter, resembling a very small and young round potato ; 
rootlets several and stout, some proceeding from tlio stem 2 in. above the base. 

Hah, 111 low forests, banlcs of Htreams descending from the east flank 
of Te Ruabiue Mountain Range, 1847 1H52 ; ir, ( • also, in the forest at 
Te Ante, 1882 ; Mr, <^, P, Winkehnaun and also in tlie forests at Hamp- 
den, 1882 ; Mr, S, R’. Uardp aU localities in the Hawke's Bay district, 
North Island. 

Oha, I. "A truly fine Hpecies having affinity with Pt, haitkm (and long 
overlooked as belonging to it), but differing from that species in several 
important particuhu’s — such as “ P/. - loaves numerous, produced 

much Imfond the flowivity natroiv, tfran^p : lip linear narrow: acpnbt and petaU 
produced into very hmq filiform tails'" — Flora. N.Z. ' and “ labelli lamina 
ohinea " — Brown, Lindlky, Cunningham, etc., etc, 

Ohe, II. — Tlie whole of this truly natural genus, as represented in New 
Zealand, wants skilful revision from living specimens, or from good floral 
speoimons proservod in spirits ; particularly with reference to the forma- 
tion, etc., of the delicate wings of the column, which vary in the different 
species ; and whicli, while well worked-up by Sir J. D. Hooker in his Flora 
Taamanuf (and subsequently by Bentham in his Flora Auatraliensie), seems to 
have been overlooked in both the Flora N,Z,, and the more modem ** Hand- 
book.” 

Order 11. IBIDE£. 

Oenus 1. LiberUa, RprengeU 
lAhertia orHeuUtris^ sp. nov. 

ShiMome and leafy base of stem very short ; Uave$ almost radical, sub- 
creot, membranaceous somowhat sub-rigid in age, nariow lineai -acuminate, 
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10-15 inohes long:, } inch broad, margined white, many-nerved, finely ser- 
mlate at tips. Scapt^ stout, erect, 12*-22 inches long, li line in diameter, 
closely marked throughout (together with panicle and bases of ovaries) with 
very fine and small longitudmal red lines, bracteated with 2 {oliaoeous 
bracts nearly equidistant, lowest bract 5-7 inohes long, margins of bracts 
finely serrulated at tips. Panicle^ loose, 5 inohes long, bearing 12-18 
flowers, disposed in distant sub-corymbose sub-panicles of 2-6 flowers, 
bracts ovate acuminate ; pediceU ^ inch long, each with a small scarious 
braoteole at base. Perianth ^ ) inch diameter ; petah white orbicular, 4 lines 
diameter, retuse at apex, unguiculato with a very narrow unguis, spreading, 
slightly concave ; sepah 2 lines long, elliptic, obtuse, tufted at apex with a 
few small spreading hairs, concave, coloured green and pink on the outside ; 
8tamen$ stout, connate with styles about 1 line from the base; anthen, 
oblong-ovate, obtuse, yellow; styles flat, slightly channelled, spreading; 
stigmas^ minutely penicillate. Ovary (immature) 5 lines long, triquetrous, 
broadly obovate, truncate at apex. Seeds (mature) globular, very slightly 
and minutely pitted. 

Hab. Dry sides of stony hills, maigins of forests, between Norsewood 
and Danneverke, Hawke's Bay district, North Island ; flowering in Novem- 
ber ; W» 0 . : and, at Pohue, high hills near Petane, Napier ; Mr. A. Hamilton^ 
A species having pretty close affinity with L, ixioides and L. yrandi- 
flora^ but differing in its truly orbicular petals, tufted sepals, pencilled 
stigmas, globular seeds, and finely serrulate bracts and leaves ; it also has 
affinity with the Australian species L. panietUata, 

Obdxb Vn. IJLIACEdB. 

Oenus 8. Oordyllne, Comm, 

Cordyline diffusa^ sp. nov. 

A large tufted diffuse Kerb, Leaves suberect and drooping, 4 feet 8 
inches— 4 feet 6 inches long (including petiole), 24 inches broad, lanceo- 
late, acute, margins entire, flat or slightly revolute, striated, many-nerved 
(40 each side of midribs), veins oblique, subcoriaoeous, glabrous, midrib 
very stout, white, wide and flat on the upper suxfisoe, green round and very 
prominent on the lower, and vanishing several inohes below apex, when 
young membranaceous and of a pleasing green, but yellowish-green when 
old and much tom at the tips ; petiole 8 inches long from base of con- 
traction of the blade, very stout and clasping. Soaps very stout 24 
inches in circumference, somewhat triquetrous at base, angular and 
channelled above, smooth. Panicle (several from same plant) suberect and 
drooping, 4 feet long, including scape which is 6-7 inches long to lowest 
branehlet), very loose lax and di^e, broadly ovate in outline, com- 
posed of sevend ecattered and alternate snbpanioles, 18-20 inohes long, 
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and 6, 6, 4 inches apart, each with a large foliaoeons bract at , its base, 
the lowermost bract being 2 feet 0 inches long. Flowers (unexpanded) on 
very short pedicels almost sessile, scattered on the upper parts of the 
simple and distant filiform and subflaccid branchlots, which are 8-7 inches 
long, (no flowers on their lower portions save one, sometimes two, in the 
axil of the branchlet), crowded towards the tips in spike form, apparently 
small, three lines long, white tinged with blue on the outside of perianth at 
tips, segments nearly equal, lincar>oblong, concave, obtuse and incurved at 
apices. StyU one line long, stoiitish, somewhat channelled towards apex ; 
stigma trifid, spi^eading, each tip slightly bifid and papillose. Filaments 
stout, short. Anthers yellow, long linear obtuse. Three scariose braeUoles 
at base of pedicel, the lowermost two lines long, nearly the length of the 
unexpanded flower, deltoid-acuminate, strongly one-nerved, the inter- 
mediate one small and often neiwcless, and tlie upper one also small and 
one-norvod, nerves brown ; sometimes the middle and upper bracteoles are 
united, and then they foim one broad bicuspidate bracteole. Ovary (imma- 
ture) glabrous, subrotund, slightly angled, mauy-seoded. 

Hah. On cliffy exposed edges, dry hilly forests between Norsewood and 
Danneverke, Hawke’s Bay district, North Island, 1881-1882 ; flowering in 
November : ir.C’. 

Ohs , — This plant grows in largo clumps, much like the larger terrestrial 
Astelia {e,g. A, fragrans^ mihi, infra), and the narrow-leaved species of 
Phormium (P, ettUmsoi), It seems to have close affinity with 0, baiiksii^ 
(originally detected by me in the neighbouring forests), but is not arboreous 
like that species ; as well as with C. pumiUo^ in the free disposition of its 
panicle and its herbaceous habit. 

Cordyline sturmii^ sp. nov. 

Plant arboreous, 14-16 feet high, diameter of trunk at base 8 inches ; 
bark^^f lower trunk brownish and slightly rough and cracked, — of branches 
grey, smoothiah, with darker regular markings from scars of fallen leaves, 
but not rough ; branched at top in 8 long erect branches. Leaves very 
closely set and numerous, squarrose, broadly-lanceolate, acute, sessile, 2 feet 
6 inches long, 4 inches broad at the middle, sub-membranaceous, tender, 
easily broken and torn by the winds, etc., margins entire, flat, slightly sub- 
revolute, apices of young leaves tightly rolled upwards (in-curved), wholly 
green on both surfaces, obliquely closely and regularly nerved, midrib 0, 
nerved over the place of midrib on the upper surface by fine longitudinal 
nerves, finely sub-striate, the blade decurrent gradually to the base, with no 
•PP^rent petiole, and there 1 inch wide at the narrowest, and li inch at the 
extreme base, which is dilated, thick, half-clasping and sub«artioalated. 
Flcwm in a sub-terminal compact thyrsoid-paniele, SO inches long, 9 inches 
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broad, oblong, obtnse; rhaohis and main branoblets stout, angled and 
channelled, glabrous, dark green, length of flowering stem below the 
flowers 6 inches, and inches in circumference, triquetrous, flat on top, 
sub-succulent not woody; mh-pameUu rather distant on rhaohis, not 
crowded, erect, alternate, disposed in a tristiohous manner, each 6-9 
inches long, axial branohlet always much the longest; hracts at bases of 
sub-panicles foliaoeous, lowest 6^ inches long, 1 inch broad at the middle, 
ovate-acuminate, acute ; braoteola within bract at base of branohlet, short, 
broadly deltoid, acute, extending and sub-clasping around the base, closely 
including the 2-8 flowers there. Flowers numerous throughout on all the 
branches but not crowded, generally 8 together at lowest angle of junction 
of branchlet, 1 on each side and 1 above. Fhwers^ short pedicels^ and very 
small floral hracteoUs wholly white ; pedicels bi-bracteolato ; braeieoles very 
small, nerveless, less than a line long, the lower one deltoid acute, the 
upper somewhat cup-shaped and surrounding the pedicel on three sides, 
the margin irregular mostly with two small teeth or points. Perianth with 
a very slight greenish tinge on the outside before unfolding, 5 lines dia- 
meter, stellate; segments nearly equal, thiokish, linear, obtuse, scarcely 2 
lines long ; sepals recurved ; anthers linear, obtuse, small ; filaments stout 
flat, linear, acute ; style stoutish, cylindrical, slightly flexuose; stigma trifid; 
flowers fragrant. Fruit (npe, of last year) reddish, glabrous, shining, bear- 
ing the persistent remains of the perianth, sub-globose, depressed at top, 
tri-lobcd, 8 lines in diameter, each cell containing several (4-6) black, 
glossy, sub-reniform, sharply-angled and closely-packed seeds. 

Hah. Forests, in the mountainous interior, near Lake Waikare, North 
Island. 

Ohs. — This fine new species of OordyUne, I may say, I have long known ; 
and 1 ought to have described and published it before, having had ample 
living specimens, both flowering and fruiting, at command, in the nurseries 
of Mr. Sturm, at Clive, who, many years ago, brought the seeds of it from 
the mountain forests, and from them raised the plants in his gardens, where 
they have attained to a great height, if not to their full size. This descrip- 
tion is mainly drawn up from plants of his own raising, aided by a young 
one of a few years old in my own garden, for the apices, etc., of the leaves, 
which in the larger plants lae very rarely unbroken and tom. It is very 
distinct from any of our described New Zealand species of this genus, also 
from all other (known) published ones. A flowering panicle presents a fine 
si^t, from the thick, solid, firm, and waxy appearance of its numerous 
white flowers, pedicels, and floral biwts, heightened by the dark-green 
back-ground of their stout glabrous branches. The leaves of this plant are 
very much broader and thinner than those of 0. austraUs, and are, also, not 
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so erect above and drooping below, and present a much more squarrose 
and bulky appearance. Mr. Sturm very kindly brought me a large flower- 
ing branch from his tree, that 1 might have good specimens for examina- 
tion and drying ; 1 regret, however, that while it has some hundreds of 
leaves (a perfect crown) there is not one sound unbroken leaf among them ! 
The stem portion of this branch brought to me is 2 feet long, 5 inches in 
circumference at the lower end, and 6 inches a little below the leaves ; it is 
perfectly cylindrical and semi-succtilout (something like a large and long 
cabbage stump), not woody, and has a smooth mottled ring, as described 
above ; this branch w^as taken from the trunk lower down. Mr. Bturm 
further informs me that the said parent tree has annually for several years 
past produced one erect flowering panicle similar to this one {supra) ^ only a 
Uttle larger, and that the tree is now giving out several young branches 
(shoots) from above midcr its leaves, aud also shoots from its trunk in 
various places ; much after the manner of the other arboreous species of 
our New Zealand Cordylines, 

I have very great pleasure in naming this plant after Mr. F. W. G. 
Bturm, its diHCOverer aud fortunate raiser, who honourably deserves it ; Mr. 
Sturm is a well-known botanist and very early energetic settler here on the 
East Coast and at Hawke’s Bay. 

Order VII. LILIACE^. 

Genus 5. Astelia, Banks and Solander, 

Astelia J'rayrans^ sp. nov. 

Plant terrestrial, large, robust, bushy, spreading, suberect, and slightly 
drooping at tops. lAiaves linear-lanceolate, very acuminate, 6} feet long, 
2 inches broad about the middle, mai^gins flat, entire, keeled, thickish 
(particularly at the main nerves), subrigid, glabrous on both sm-faces, with 
a slight adpressed white scurf below, and some long loose white hairs at 
the bases, many-nerved, with 2 strong and thick equidistant red nerves or 
ribs more than 1 line wide running throughout, very stout, and largely 
prominent on both sides ; colour light-green (and in age yellow-green), soon 
splitting and decaying at tips. Flowers in a panicle, dark green shining 
with purple segments, very fragrant, completely hidden among the leaves. 
Male ; scape 2 feet long, very stout, triquetrous, 8 inches in circumference, 
erect, 9 inches to first branch of panicle, shaggy at base, with loose white 
hairs, } inch long, flat, membranaceous and longitudinally veined, clothed 
above with adpressed matted hairs ; panicle stout, open, subpanicles alter- 
nate, lowest with 7 branchlets, next 6, next 0, and so on, everywhere dotted 
with minute purple dots, which extend to pedicels and perianth. Flowers 
numerous, 6-7 lines diameter ; on short stout braoteolate pedicels, scattered 
on angled and loosely^shaggy racemose spikes, 8-7 inches long ; hracteoUs 
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on the tops of the q^ikes (in both m. and/.)’ znnoh longer than their flowers ; 
lobei of perianth olosely refloxed to pedicel, large, ovate-oblong, obtuse, 
8k IhiOB long, purple, finely striate, glabrous, slightly scurfy on the out- 
side; ftlatnente robust, 2 lines long, stellate, patent, white, succulent; 
anthern oblong, dark brown ; bracts of subpanicles very large and spathe-like, 
ovate-acuminate, the lowermost 40 inches long, and 8 inches wide at base, 
largely ribbed and veined as in leaves, also thickly coloured with minute 
purple dots, making them to appear wholly purple at their bases, and closely 
clothed below on both sides with soft adpressed white hairs ; panicle and 
scape weighing 17 ounces. FaMiULE : scape 15 inches long, erect and stout as 
in male, 6 inches to lowermost subpanicle, which, however, contaiiis but 
6 branchlets, and so on decreasingly with the others ; panicle shorter and 
more compact than in male (more thyrse-like), branchlets much shorter, sub- 
compressed and less villous, almost quite glabrous, shining and wearing a 
subpapillose appearance, whole colour, including ovaries, a very dark green ; 
segments of perianth very small, deltoid, obtuse, recurved, purple and striate 
as in male, the three outer larger than the three inner and imbricating at 
bases ; ovary subrotuud, 4 exsertod, shining, slightly angular ; style none ; 
tUgmas 8, large, distinct, orbicular, sessile, papillose ; barren anthers very 
small, only just appearing at bases of segments ; bracteoles purple and 
longer than in male ; the whole female scape weighs 14 ounces, with ovaries 
immature. 

Hab. In low wet boggy grounds, and on dry shady hillsides, in open 
parts of the forest near Norsewood, Hawke's Bay district, North Island, 
1870-1882 ; fiowering October and November : W.C. 

Ohs. — This fine plant has been long known to me in its general appear- 
anoa, having often seen it ; but never until this year did I obtain good 
flowering specimens. The flowers, however, are completely concealed 
within its thickly set and long bushy leaves ; in this respect differing from 
most of the other known species of this genus. Their fragrant honey-like 
emell (of both m. and /.) is very pleasing and lasting, and no doubt serves 
to draw the smaller insects to them. 

Oedeb XI. OYPEBACE^. 

Genus 18. U&cinla, Persoon, 

VwsMa horuontaUs^ sp. nov. 

Cwlms 10-12 inches long, slender, smooth, triquetrous. Leavu numerous 
shorter than the oulms, 0-10 inches long, 1 line broad, flat, margins soabrid, 
tips obtuse. SpikeUu 1-lk inch long, 2 lines broad, tristiohous, upper 
8-4 lines male; braet^ 4-7 inches long, foliaceous, very narrow (almost 
filiform), eanalioulated and nerved, margins soabrid, with very flue longitu- 
dinal soabertilous rows running below on the nerves. Glunm 8 lines long, 
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lax, oYate«aoaminate, keeled, with a green longitudinal stripe down the 
centre (afterwards brown), slightly transversely wrinkled, margins white 
chaffy. Utricle smooth, as long as the glume., ovate-acuminate, 8-nerved, 
swollen in the middle ; brUtUt exourved, twice as long as the glume, light- 
brown. 

Tiab, In Fague woods, Norsewood, Hawke's Bay district. North Island ; 
flowering early in November, 1881 : W.C, 

Obe, — Plant wholly light green and very csBspitose, but spreading out 
flat in a circle, with the culms beyond the leaves. 

Vncinia alopecuroides, sp. nov. 

l^lant, 2 feet 6 inches high, much branched at base, ascending, diffuse. 
Culme^ 11-12 inches high, smooth, erect, leafy throughout with 4-5 leaves, 
trigonous (or multangular) witli 8 raised longitudinal lines on each face. 
Leavee much longer than the culms, 1 foot 9 inches — 2 feet long, 2 lines 
wide at widest part near base, linear, grass-like, flat, flaccid, very acumin- 
ate, dark green, nerved, striated, keeled, serrulate at margins, and finely 
and regularly scabrid on lines of nerves on both surfaces and on the midrib 
below, channelled towards tips, which are somewhat dilated and obtuse and 
thickly serrulated, at the base is a small broad sub-rotund bifid Ugula ; the 
short leaf-like bracts at the bases of the stems and the sheathing bases of 
the leaves are dark brown and regularly striated, the stri» broad and flat. 
Spikelet long, slender, terete, acuminate, 5} inches long, the upper male 
portion 1 j inch long, closely imbricated but less so at the base ; bract of 
various lengths 1-5^ inches long, filiform, obtuse, 1-nerved, scabrid at 
edges and at the obtuse tip. Glumes narrow-hnear-ovate, 2b lines long, 
nerved, pale with a green central stripe, somewhat glossy, margins chaffy, 
tip membranaceous obtuse, white, with two brown crescent-like transverse 
bars, or bands, just below it. Utricle slender, lanceolate-acuminate, length 
of glume, pale, smooth ; bristle longer than utricle, slender, pale, excurved. 
Stamms and anthers very long, linear. Styles spreading very rough (setose- 
like). 

Hab. Forests, with the preceding species : W.C. 

Obs, — ^From the form of its long spikelet, somewhat resembling that of 
AUpeeurus agrestis^ has been derived its specific name. 

Genus 14. OareX| Lina. 

Oarew spinirostris, sp. nov. 

Plant densely ciespitose. Culms leafy, obscurely triquetrous, slender, 
smooth, 10*11 inches long. Leaves much longer than the culms, 2 feet 6 
mohee*- 2 feet 9 inches long, ^th of an inch wide, linear-acuminate and very 
acute at t^, rattier flat, sub-membranaoeous, striate, keeled, drooping, dark- 
green, sUghtiy soshrous, with finely and closely serrulated margins. Spikelets 
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?• slender, oylindrical, rich reddish-brown ; 8 lower very distant, nearly 
2 inohes apart, inch long (or more), and compound or subpauioled, 
unisexual, female^ save 1 or 2 male flowers at the base, nodding ; 4 upper 
crowded and shorter (except the top one which is 2 inches long), unisexual, 
male, but having a few female flowers at the top of spikolets. Bractn very 
long, 2 lowest foliaceous and much longer than the culm, the upper ones 
setaceous and reaching to about the length of the culm, all very soabrid ; 
each bract having a pair of long meiubranacoous linear-oblong brucleoles 
(or sub-liguhe) at base and clasping the peduncle. Peduyiclen filiform, wiry, 
angled, and scabrid. Glumes oblong, much longer and broader than the 
utricle, shining, truncate, and fimbriate at tip, nerved, edges membrana- 
ceous, cuspidate or awned, the beak, or awn, stout, green (some white), very 
long (1 line, and some more), very coarsely barbed. Vtricle glabrous, sub- 
oblong-ovate, brown, bicuspidato, eusph spreading, barbed. Stiymas 8, 
light-brown, rough, half-exserted, spreading at tips. FilamenU and anthers 
very long ; fiUvnnUs white, flaccid and much wrinkled ; anthers liueai', api 
oulate at tip, reddish-brown. 

Hah, In Fayus forests, near Norsewood, with the preceding Uncinia : 

W. C. 

Class in. CRVPTOOiJiu. 

Obdeb V. HEPATICiE. 

Genus 80. Syixip]iyog3rna, Mont, and Nees, 

Symphyogyna hi flora, sp. nov. 

Plant, terrestrial, gregarious, each plant simple, erect, stipitate, the 
largest under 1 inch long ; roots short hairy ; stipe 4-6 lines long, sub- 
flexuose, compressed, winged above, 2-nerv6d from the base of frond; 
nerves very distinct ; frond, decurrent on the stipe, 8-5 lines long, 7-9 
linos broad at base, mostly branching at base into two main divisions, each 
division once or twice dichotomous, symmetrical, kidney-shaped in outline, 
sometimes palmate, glabrous, pellucid, very finely reticulated ; colour, light- 
green; segments linear, or linear-spathulate, 1 line broad, very obtuse, 
rounded at apex, deeply emarginato with sides conniving, nerved to base of 
notch, margins finely serrate ; teeth long falcate and transversely barred ; 
sinuses rounded ;/rucf(/katioi) in axils of nerves near base of frond beneath, 
generally two on each plant, symmetrical ; involucre a small narrow oblong 
scale in front of calyptra, jagged at margin ; in a few of the largest plants, 
two additional involucres have been noticed, one at the base of each upper 
pair of nerves : calyptra tubular, 8-8i lines long, bifid at apex, margins 
fimbriate : pedbunwU 1 inch long, erect, chartaceous, white : capsule 2 lines 
long, linear-oblong, cylindric, acute, 4-valved, abounding in long elaters ; 
colour, rich red-brown. 
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FT ah. On clayey banks*, *« Boventy-mile Bush,’* between Norsewood and 
Diinnoverke : IF.r. ; Glcnross : Mr, />. P, Balfour \ (North Island): near 
Bleuhtnm (South Island) : Afr. F. Render, 

Although at first sight this species may appear very near to 8, hytneno- 
phyllum^ S, jiabellnta and 8, leptopoda, and also to my now spocies S, m/M/o«M»w, 
tlmre are many points of distinction between them. It is a much smaller 
plant with a shorter stipe, each simple frond being also a perfect plant and 
not rising from a creeping rhizome, — which those four species severally do. 
It farther differs from 8, flahellata^ 8, Uptopoda, and 8. rugnlosum, in having 
serrated margins ; and from S, hjmenophyUtim (which has serrated margins), 
in its serratures or teeth being much larger and closer, and in the divisions 
and outline of its frond, in the shape of its segments, their apices and 
sinusos, and most distinctly in its very minute areolation. Fortunately I 
liave been able to examine a large suite of specimens, from Hawke’s Bay 
district, and from Blonlieim (South Island) ; and am also well acquainted 
with all the known New Zealand species of this genus. 

[Ohe, In describing the fructification, I have added tliis word — 
“ beneath *’ — for oloariioas ; although it properly belongs to the generic 
description, which character, however, is not given in its place, in the 
short description of the genus in the ** Handbook,” nor in tlie ** Flora 
of New Zealand.” From my too closely following what is said in tlie 
“ Handbook,** — at the close, under Additions, Corrections,” etc,, — “ a 
new arrangement of the New Zealand genera of Ilepaticfr by Mitten,” (p. 
762) — 1 fell into an error throe years ago in describing, or rather in partly 
naming, another new and closely allied spocios, 8, ruguhsum^ mihi \* as 
there the genus is shortly characterized by Mitten as having tlie ** Galyptra 
on upper side of often stipitato frond,*’ which, of course, can only mean its 
ventral surface ; and Metzyeria^ the next genus in sequence, is said by him 
to have the ** Galyptra on the under side of frond,” Sir J. D. Hooker, how- 
ever, in his ** Key to the Genera of the New Zealand Hepatica,'* (** Hand- 
book,” p. 600), gives as a character of this genus , — ** Involucre a toothed 
scale dorsal:'' and so again, in his ** Flora N.Z.,” voL ii., p. 127, — 
Symphyogyna, Galyptra dorsal^ etc.:** and in his “ Flora Tasmania),** voL ii., 
p. 289, ho further says, under Symphyogyna rkizohola^ (which had also been 
erroneously described by Dr. Taylor as having its “ Galyptra ventral,") — 
** the frootifioation is truly d4)rsal, as in all others of the genus.” And so 
it is stated in the ** Synopeis Hepatkorum" : but all this I did not fully know 
three years ago, until after I had described S. ruguloeum, (although at that 
time I had doubts about it, as my paper wiU also show), being led astray, 
as 1 take it, by the latest published authority on Hepatioat,] 

* ** Trans. N.Z. Inst.," voL xiii., p. 808. 

22 



888 


TrantacHom, — Botany* 

Gonus Monoolefti Hook, 

Monocl^a hooheri, sp. nov. 

Plant prooumbent, frondose, imbricated, very flat, thick, Buccoleixt, 
densely rooting all over lower surface ; colour grass-green. FromU very 
large, spreading, plane, apparently continuous, glabrous, hairy below and 
at the edges ; lobes unequal, of all sizes and shapes, often largely crenulate 
and subrotund at margins, which are sinuate and undulate. Calyx none. 
Cnhjptra (or perianth) membranaceous, greenish-white and transparent, 
tabular, 4 lines long, 1 line broad, slightly bilobod and jagged at tips, lips 
very obtuse, wholly included within the cavity of the frond, which is near 
the margin on the upper surface, where it remains enclosing the base of the 
seta. Seta 1;^ ii^oh long, 1 line broad, linear, terete, stout, succulent, 
glabrous, whitish, erect from frond, but the part included (with the calyptra) 
is horizontal, sometimes 1, 2, or 8 issue from the same simple fissure, and 
are disposed closely together flat and parallel within the frond, without any 
prominent ridgy markings on its surface to denote them. Capsule^ terete, 
at first (before bursting) linear-oblong, obtuse, erect, 2 lines long, dark 
brown, smooth, glos^^y, without stria) or markings, bursting below longi- 
tudinally, when the margins become revolute, and the spores and spiral 
filaments show themselves in a small floccose woollylike mass, their colour 
a dirty light-ash-yellow ; afterwards the empty capsule spreads out and 
assumes an oval figure, the texture being very finely reticulated. 

Spores and elaters are numerous, closely resembling those of M, fonteri, 
I could not detect any vestige of a columella, the want of which (as first 
shown by the founder of the genus, Sir W. J. Hooker) has been by some 
disputed. 

Hah, In damp forests on the ground, on the immediate margins and 
sides of streamlets, near Norsewood, Hawke's Bay, 1882 : W,C* 

Oba , — This plant is very common throughout New Zealand — almost sure 
to be met with on the borders of watercourses and springs in shady low-lying 
woods — but very rarely in fruit. Indeed I — who have known it in its barren 
state for nearly fifty years, and have very often diligently sought its fructi- 
fication — never saw its fruit before I found these specimens ; and I was 
mightily pleased at my discovery. Although I gained several fruiting 
specimens, yet those all grew in one small spot (and, apparently, from one 
plant), I could not find any more though there were feet, or yards, of this 
plant luxuriantly growing there. I had always supposed this plant to be 

* This genus does not appear in the ** Flora N.Z.,” neither in the ** Handbook Flora 
N.Z." (as it was not known to inhabit New Zealand). I have, therefore, numbered it to 
eume after JHceia (Oen. 40), the last genus of Sir J. D. HocAer'a Hepattea; alihou^ 1 
am aware that the authors ol the 8yn, HepaHeorum plaoe It before Ua/rckaatia, 
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identical with Forster's plant (iif. fonttri^ Hook.), which was discovered by 
him when with Cook somewhere in the “ Southern Islands, and of which 
no specimens have boon obtained since Forster first gathered them. This 
species, however, tliough possessing close affinity with that, beiu*s a diffort^nt 
shaped capsule, which is not striate or marked longitudinally as that is, its 
calyptra also is diiforently situated, and has different lips, and there aie 
other differences in its frond. 

I have very much pleasure in naming it after the late Sir W. J. Hooker, 
who established the genua, and who correctly described and drew the 
original plant in his justly celebrated Mmci Exotici (vol. ii., tab. 174), so 
that the names of those two honoured botanists may remain together in 
connection with this small abnormal and liighly curious natural genus, 
which now contains 2 species. 


Art. XXJ. — Additiom to the Flora of New Zealand. By John Buouanan, 
P.L.S., of the Geological Survey Department. 
before the Wellington Philoeophical Society, 9th December, 1882.] 

Plate XXVm. 

Hymenanthera traverm, Buchanan. 

A sMAix glabrous, branched, 8hrub4roe. Branches rigid, reddish-brown, 
rough, with viscid secretion; leaves coriaceous, alternate, olive-green, 
shortly petioled, inoli long, obovato, obtuse or acute, covered closely 
on the back with small silvery-white tubercles, margins reflexed, venation 
obscure, midrib distinct, stipules very small. * 

Flowers very small, solitary, in the axils of the upper leaves ; pedicels 
short, carved, with small bracts at base ; calyx cupular, entire ; petals ^ 
inch long, linear obovate or linear oblong, obtuse. 

This addition to the flora of New Zealand was discovered in the bush, 
Oollingwood district, Nelson, by Mr. H. H. Travers, while on a recent visit 
there. As an ornamental foliaged plant it may be commended, but from 
its diminutive inflorescence it can hardly claim a place in the flower border. 

Plato XXVIII, fig. 1, portion of branch nat. size ; 1 a, flower onlai'ged ; 
1 hf petal showing glands. 

Uetroeideros parkineonii, Buchanan. 

A large robust climbing shrub with the terminal twigs 4-angled, whole 
plant glabrous. Leaves distichous, shortly petioled, If-to 2 inches long, 
oblong-lanceolate acute, midrib prominent, lateral nerves indistinct. 
Flowers numerous in robust little cymes which grow from the branches, 


* *' In Iniulia Anitralibus." (Foreter in Hb. Lanibert). 
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but are never axillary to the leaves, peduncles and pedicels rigid, stout. 
Flowers, inclndiug stamens, 1 inch long. Calyx pyriform widening at the 
mouth and produced beyond the ovary, lobes triangular, petals large, 
bright-ciimson, oblong acute, lacerate on the margins, stamens and style 
stout. Ovary adherent only at base to the calyx-tube. Capsule 8-valved, 
upper part free. 

This plant differs from M. hypericifolia (to which it is allied) in its larger 
size, upright habit of branching, smooth bark, and position of capsule in 
the calyx. From ilf. coJensoi (to which it is also allied) it differs in tho cymes 
never being axillary to the leaves, and in the free position of the capsule in 
tho calyx-tube. 

Named in honour of Mr. Sydney Parkinson, botanical draughtsman on 
Captain Cook's first voyage to Now Zealand. Collected in the Collingwood 
district, Nelson, by Mr. H. H. Travers, December, 18821. 

Plate XXVni, fig. 2, plant nat, size ; 2 a, floret ; 2 6, p|ital enlarged. 

Cnlochilm paludosus^ R. Br. 

The present plant adds yet another genus of Orchidea to tho flora of 
New Zealand. 

It was collected by Mr. H. H. Travers in the ^oUingwood District, 
South Island, in December last. Baron F. von Mu^er, to whom speci- 
mens were sent, says ; ** I took immediate notice that this CalochUns might 
be identical with (7. paludo$ua, as you suggest, but the inner segments of tho 
calyx are shorter, and the anther is leas blunt ; still, that may be ascribed 
to variation, and I must confess I sftn not clear about positive distinction 
between C, eampestm^ C, roberUoni^ and C. paludoms^ perhaps because only 
one p seems to have come under my notice in Victoria in tho fresh state, 
and the others I know only from dried and not very instructive New South 
Wales specimens. would be well if a little more material of the New 
Zealand oongeners could be procured, and best of all if several flowers 
were put fresh into alcohol.'* 


A«t. XLn.-^Nbtei on corns of the Diatomaceoue DepotUe qf New Zealand* 

By JoHii Ingus. 

[Read before the PhiloeophieeU Inetltute of Canterbury, tOth November, 1889.] 

Plate XXIX. 

Fom many years past I have been interested in and have devoted some 
attention to diatomeceous deposits from varions parts of New Zealand, and 
propose in the present paper to give an account of some of them, with, it 
may be, a somewhat incomplete list of the spedes which have been found 
therein. 
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Lake Sumner^ North Canterbury, 

About ten or twelve years ago Mr. John EubbcII, then of Lake Sumner 
Station, observed on the margin of a tiny rill, on his run, on the hill slopes, 
on the southern side of the lake, and about two hundred feet above the pre- 
sent water-level, some dry whitish lumps of earth, which he brought to 
Christcliurch and submitted to the inspection of Dr. von Haast and me. 
Dr, von Haast informed him 6{ its diatomaceous character, and as 1 had 
the opportunity of visiting the neighbouring station shortly afterwards, I 
arranged with Mr. Ilusscll to visit the spot. I found the vegetable mould 
and deposit cut into by the rill to the depth of two or three feet, laying 
the latter bare. The terrace laud falls back at this point from the lake, 
and taking an easterly sweep, at an elevation of about three hundred feet, 
towards the “Big Brother*’ Mountain, allows space for Lake Katrine, and 
oppos<*s a barrier to the discharge of Lake Sumner, with which it is con- 
nected by a narrow channel, in that direction. The waters of Hurunui 
River pass through Lake Sumner, and discharge themselves between the 
farther hide of the “ Big Brother ” and the mountains on the Nelson side of 
the river, and through a huge clay bank. It appears therefore probable 
that this deposit has been made at a long past period of the lake’s history, 
when its level was much higher than it is at present. 

The deposit is very rich in many fine forms, and two species new to 
science have been found in it. On various occasions I have supplied 
samples of the earth, and some of them have found their way into the 
hands of English diatomists, and through their instrumentahty the new 
forms have been described. 

Trioeratrum trifoHatum, Oleve, n.s. 

This form is unique and very remarkable. It is figured and described 
in the “ Royal Microscopioai Journal” for June, 1881, by Dr. Stolterforth, 
under the name Hydroeera tricoronata as obtained “ from a sub-peat fresh- 
water deposit. North Canterbury. The exact locality not known.” I have 
ventured to suggest its lacustrine origin. 

The description given by Dr. Stolterforth is as follows 

“Filamentous. Front view of valves nearly quadrangular, showing 
four ridges and a deep central depression, distinct connecting baud ; side 
view trilobate, each lobe having three iirojections or minor lobes. The 
lobes are finely dotted, no regular markings on the central hexagonal por- 
tion.” 

Professor Oleve has also described the species shortly prior to Dr. 
Stolterforth, hence the name attached. 

Plate XXIX., fig. 1, a side view, b front view. 
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Surirella eontorta, F. Kitton, n.s. 

This species is supposed at present to be peculiar to New Zealand, and 
besides appearing in Lake Sumner deposit, it is found in deposits from 
Manawatu and Wbangarei. Mr. Kitton described it in tlie Monthly Micro- 
soopioal Journal for November, 1874, as follows : — 

“ Valve elliptically or slightly ovate, canalicuLi fine, numerous ; alee in- 
conspicuous, narrow median elevation terminating in short spines, surface 
of valve obscurely striate, valve in front view contorted.** 

Plate XXIX., fig. 2, side view. 

StauroneU (or Pl€uroBtauron)fulmen^ Brightwell, n.s. 

This form is very scarce in the deposit, but was found quite recently by 
me in quantity in freshwater at Ngapari, Fernside, and was described as 
S. huttonii in a paper I read at a meeting of the institute on the 4th May 
as follows : — 

** Front view oblong, with a marked depression at the line of sutitre, 
length rather more than six times its breadth, with three infla- 

tions oil both sides, those at each end sUghlly less than those in the middle, 
valve narrowing towards the ends, which arc obtuse. StaitroB, linear, 
dilated towards the margin of valve, reaching the margin. Ijettffth, *008 of 
an inch.** 

1 subsequently found that it had been figured and described in almost 
identical terms in the Proceedings of the Boyal Microscopical Bociety, 
volume 7, page 179, by Mr. Brightwell as “freshwater, Melbourne.'* I have 
accordingly withdrawn the paper. 

Hah. Freshwater, Melbourne ; Ngapari, Fernside ; /obbU, Onehunga ; 
Lake Bumuor ; Amberley. 

Plate XXIX., fig. 8, a. front view, b. side view. 

Of the three species just described — specially New Zealand forms — I 
have thought it desirable to reproduce the figures. 

The following is a list of the species already found, for which I am 
indebted chiefly to the kindness of Mr. E. Grove, of Saltburn, England : — 

Bpithemia zebra, var. pndKMioidea. 

„ Horex. 

„ gibba. 

„ torgida. 

Eunotia pramipta var. bidene. 

„ diodon. 

„ eruca (amphioampa). 

Euoyonema gtacile. 

,1 cwspitoeum var. 

Aodpliuia ovulis. 

Surirella splendida. 

„ oontorta, n. «. 
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Triooratiuni trifoliatum. 

NitzrJiia Hpectabilia. 

„ atnphioxya. 

Navicnla cardiualifi. 

„ major, 
viridis. 

H oommutata. 

„ diverKena. 

„ homipicra. 

„ plaoentnla. 

finna var. amphigomphaa. 

„ „ var. flabampliata. 

,, baoillum var. 
elliptrica. 

Gomphonenia oouatrictoin. 

„ clavatuni 

Staturoneia (Pleurostauron) fulmon. 

„ M franonfeldti. 

javanicam. 

„ M aouiuiii 

„ pUanioeuierua. 

Molofura orichaloea. 

Oymbella acotioa. 

Pinnalaria ponctnlata. 

Wainui, Akama Harbour. 

This freahwater depoBit is extennivo and so pure as to render it suitable 
as uu article of commerce. The following Bpeoies have boon akeody 
found : — 

Epithemia yentrioosa. 

M muscaloa. 

n proboscidea. 

n longioomia. 

Synedra ulna. 

Odontidinm mutabilo. 

„ „ var. 

„ tabellaria. 

Pinnalaria nobilis. 

Oymbella affinia* 

Mdoaira pnnctata. 

Eunotia arous. 

Dunedin. — Green Island. 

Thifl is a freshwater deposit taken from a railway cutting near Green 
Island, and is chiefly composed of — 

Eaoyonema onspitoaum. 

Oust Valley^ North (7anterbury. 

1 discovered a small pocket of this sub-peat deposit, about five yours 
ago, which consisted chiefly of the doubtful genus Amphicampa, and was 
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described by mo, in voL xiv. of tho Transactions of the New Zealand Insti- 
tute, as hUmantidium wurMUL Mr. Brightwell describes a specimen from 
Melbourne under the name eruca,* The leading diatomists of 

England now include Amphicampa and Himantidium under the genus 
Ewwtia. Subsequently I found other deposits in tho same swamp, and 
note the species found as follows : — 

Eunotift ernes. 

„ bidens. 

„ undulatum. 

Stauroneis emcicnliim. 

„ pheenioenteron. 

Pinntilaria major. 

Gomphonema oonBirieta 
„ viridls. 

Bynodra radians. 

SnrircUa linearis. 

Orthosira oriohalooa. 

Kplthemia longicomis. 

„ tiirgidn. 

Amherhy^ North Canterbury. 

On the property of Mr. Alex. Broadfoot, Soaview, at a point on tho top 
of the terrace where until lately there was a spring of water, 1 found a 
considerable deposit, and in tho peat swamp below I found the following 
fresh- water species : — 

Stauroneis (PleuroBtauron) fulmen. 

Ennotia eruca. 

M triodon. 

Melosira punctata. 

M M war. 

Synedra vnlp^re 

Pinnularia acrosphmnia. 

Ennotia (Himantidium) bideni. 

M arena. 

undulatum. 

„ peotinale. 

Gomphonema conatriotnm. 

Nnc liriyhion, near Ckriitchuroh. 

A fresh-water and possibly brackish-water deposit was laid bare by the 
formation of Paynton*8 road through the swamp. I have been able to 
identify the following forms : — 

Pinnularia major. 

Navioula munda. 

„ didyma. 

„ ellipitica. 


Quarterly Journal of Mkroaeopioal Beienoe,” 1859, p. 179. 




IlfGUtf . — On the. Diatmrtaceou$ DejtowU of New Zealand, 845 

Cymbrlla ? PI. XXIX., fig. 4 ; a, side view; h, front view. 
CoBoinodiecuR ? 
llomu'ocladia Bignioidoa. 

Syuedra galliouii. 

Surirdla limoHa. 

Epithomia argufl 
n Borez. 

M zebra. 

MacintoBh Hay, Banks Peninsula. 

On tbo hill-BlopeH of the bay, a visitor uotiood after rain that the water 
trickling from the side of one of the spiirs left a wliito deposit on the grass, 
some of which was gathered and }>laccd in my hands for examination. I 
endeavoiired to get tho position of the deposit fixed, but liithcrto without 
Buooess. I found, however, tho following diatoms in the very minute 
gathering which I received : — 

('ymliella cuspidata. 

Nitzobia ampblozys. 

(iomphoiiuma constriotiini. 

Bynedra ulna. 

Burirella minuta. 

Kavicula cuapidaia. 

„ Bphfnopbora. 
atnphibrrna. 

AchuauibiB cxilis. 

Wh a nya rei, A uekland. 

Samples of this frcsli-wator deposit have been placed in my hands, but 
I take a list of the species comprising it from the MSS. notes of Professor 
Hutton, made some years ago. Sain^des have found their way into the 
hands of English diatomists. 

Pinnolaria gibba. 

M nobiliH. 

Kavicula pusilla. 

„ westli. 

„ ouBpidata. 

StauroneiB phconioenteroxi. 

Bynedra radians. 

CocGeoneiB plaoentula. 

.. ? 

Ennotia (Himantidiuna) lidens. 

Gonpbonema oonatriotum. 

Cymbella ouspidata. 

Melosira arenaria. 

? 

Epithemia mpestriB. 

„ hyndmanii. 

, sebra. 

longieomiB. 
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Cabbag$-trse Swamp, Auckland. 

This fresh- water deposit has also been pnt into my hands, and samples 
have found their way to England, but, as before, I take my list of species 
from Professor Hutton’s MSS. notes : — 

Aohnanthidimn infiata 
Eonotia (Amphicampa) aruoa. 

„ (HimaDtidiam) bidens. 

« M awns. 

,, diodon. 

Finnolaria major. 

„ Sntarrapta. 

„ radiosa. 

Epithemia turgida. 


Abt. XLm. — On the Liohenographia of New Zealand. 

By Ghables Knight, F.B.C.S. 

[Read before the Wellington Philotophical Society, 2Bth Febmary, 1888.] 

Plates XXXV.-XXXVm. 

In continuing my papers on the Lichenographia of New Zealand, 1 wish to 
make the following remarks : — 

In respect of the Arthonia. The leading characters of this genus, as 
given by Leighton in 8rd. ed. of Lichen Flora, are : — “ Asci pyriform in 
eaeavations of the eub-yelatinous hymenium; paraphym none,** The term 
excavations” is not a happy one, but let that pass. Nylander seems to 
avoid committing himself to an unqualified statement of character, and 
instead of ** paraphyses none,” limits himself merely to the terms para- 
phyeibue diecreHe nullis.*' In reference to the above, I have already, in a 
paper on the lichens of New South Walps» called attention to the remark 
of Professor J. Muller, of Geneva (Flora, lltb April, 1879), where he states 
that paraphyses are always present in the Arihonia. This assertion of 
Muller needs qualification. In those ArthowUe where the lamina sporigera 
is said to be grumose or homogeno-grumose, tiiere exists in most cases no 
trace whatever of paraphyses or of stratification, — ^tfae structure is confused, 
cellular, or even granular. In others, where ttie lamina sporigera is said to 
be floccose, the structure is really dathrato-ramose, and is mostly con- 
densed and rendered columnar in appearance by the pressure of the growing 
asci, as is seen in A, globuloetrfomiiM, Hepp, A, lurida, Aoh., A, kempeU 
huheri. Mass., etc. Again in others distinct filaments can be traced, knit 
together in a more or less open network, as in A. gregaria, Ach., A, 
ewartziana, Aoh., A. oleandri, etc., and also as in most of the species of 
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Arthoma described in the present paper, with the exception of A. aspera 
(n. sp.), in which the lamina sporigera is more or less carbonized and 
degraded. 

In respect of the Pertmari^r importance is always attached to the extra- 
ordinary thickness of the sporal envelope, which often consists of three or 
more laminte ; and this characteristic, when the paraphyses ore implexo* 
ramose, is of the highest importance. Indeed, the presence of implexo- 
ramose paraphyses has induoed Professor Muller to transfer several 
Lecanortr to Pertmaria, In a paper on the lichens of Now South Wales 
(Linn. Trans. Botany, second scries, vol. 2) I called attention to Professor 
Muller*s remarks (Flora, 1879, No. 89, p. 484) in which he advocates tho'^o 
transfers, and I noticed that, in my opinion, besides />. parella and L, 
palleacena, there are other species liable to similar removal ; for instance, 
jL. rerrucom, and L, ralcarea, Hepp, together witli Nylander and Th. Fries, 
has placed Lecatwra bryontha^ Ach., with the Pertnsari^, an arrangement 
amply supported by the great thickness of the parietes of the solitary spores 
and the imploxo-ramosc j^araphyses. It may be added that the presence of 
intricate ramose paraphyses with tliiok double sporal envelopes renders it 
necessary that Lecanura Th. Fries, should also be transferred to 

Pertmarui, P, fumma (n. sp.) of the present paper has a thin sporal 
envelope. 

1 liave read with some interest in the Flora (1882, p. 458) Dr. Nylander's 
objections to break up a large genus of closely-allied species and dispose of 
them in several genera. We all agree with Bay, — “ Methodum iutelligo 
natures coiivonientem qusp nee alionas species conjungii, uec cognitas 
Boparat.” But it seems to be contended by lh\ Nylander that cognate 
species, however numerous they may be, ought not to be separated into 
genera and that no limiting number of species can be assigned to a genus. 
Certainly there is no reason why we should fix upon an arbitrary limiting 
number, which it would be improper to exceed ; although, on the other 
hand, it may be desirable that genera should not be overburdened with 
species. One of the objects of classification is, that the generic name, 
like an algebraic formula, should be the symbol of certain characteristics 
of all the species included in the genus and these are stored in our 
memory. 

To take an instance. There are not much less than 600 species at pre- 
sent arranged under Lecidea^ a genus which is limited by a small number of 
eharaoters. Is it not a real disadvantage to the progress of a science that 
the generic name in this instance conveys to the mind so Utile of the nature 
and organization of any one of the 500 species. On the other hand, if we 
break up the LbcMm into several genera and group the new genera in 
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naturftl seqnenee nnder one tribe or inbtribe, the few charaetere which at 
present define the genus would be sufficient for the higher group, in accord- 
ance with the law enforced by Jussieu, that the larger the group the fewer 
the characters by which it is limited* What reasonable objection can be 
urged to the proposal. We should outrage no natural alliance of the 
species. While the advantage would consist in this, that the name of each 
lichen would carry with it not only the tribal characters but also its dis- 
tinguishing generic characteristics, and would thus secure to the student 
one of the loading objects of a natural classification. 

It is urged that to scatter cognate species amongst a number of genera 
would be an offenco against the harmony that exists in nature ; but if so, and 
we arc to be governed by mere prudery, no division of species could be ad- 
mitted. seeing that, as Bay asserted and Linnteus copied, ** Katura non/aeit 
saltuB**' Indeed, there is no scheme of classification which is not liable to the 
objection that between two closely-allied genera there will always be one or 
more species which can be placed in either of the two ; and, as Lindley 
observes in “The Vegetable Kingdom,'* — “it cannot be of any possible con- 
sequence whether an intermediate or frontier plant bo assigned to one 
group or another and convenience alone should be considered in such a 
matter. '*' '^ *** All the groups into which plants are thrown are, in one 
sense, artificial, inasmuch as Nature recoguizos no such groups. Neverthe- 
less, consisting in all cases of species very closely-allied in nature, they are 
in another sense natural. But as the classes, subclasses, alliances, natural 
orders and genera of botanists have no real existence in nature, it follows 
they have no fixed limit and consequently it is impossible to define them." 
That difieroDces exist among the Leddete as now constituted sufficient for 
the purpose of arranging the species under several genera is certain from 
the success which appears to have attended the labours of Massolonga and 
others. Nylander himself has arranged them in seotions. As to the ques- 
tionable value of Massolonga's scheme, I do not at present wish to make 
any remarks, or to criticize Nylander’s sectional arrangement 
1. Baomycu nova^aealandia, n. sp. 

Thallus crustaceus tenidsBimne sordide luteolus, madefaotus albo-* 
viresoens, effusus pulverulens (miorosoopi area graoula gonima obaita). 
Apothecia disooidea pcltata, in oentro poranguste adnata (diam. circa 
2 mm.) madefaota albo-inpjarnata et oonvexa, margine obsoleto, exoipulo 
proptrio inoolorato arachuoideo-fllamentoso (fills diam. 0*001 mm.}, para- 
physibus tenuissimlB densatis pauois aptce laxis nonnihil ramotis. Spbrtt 
in ascis oylindraoeis angustissimis oonfartissimis uniseriales ofilongo^sub- 
fiudformes incolores simplices, gnttom nnam magnam (evaAoeoentem 
glycerind) oentralem oontinentes, longit 0*017 mm., orassit. 0*006 mm. 
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0&t« — B. ro$ 0 us (Boh. No. 81) tliallo granuloso, sporis fusiformibns loviter 
eurvatis (long. 0*015, oraas. 0*0025 mm.) Intcolia. D, OyasoidM (Scbcer. 
No. 82) bymenio fasco, sporia ellipsoidois long. 0*01 mm., crasa. 
0*004 mm. 

2. Thelotrma vircumscriptuw ^ n. sp. 

Thallas ex ocliraooo pallida-fusous lo^viu subnitiumMilua tenuis ooiitiuuiis 
linea fusca detenniuatuB, vcrrucis apotheciornm homisphaDricis (diam. 0*5 
ad 1 mm.) promiiiulia, oatiolo aimplici. Apothocia immeraa oxoipulo proprio 
lateral! dilute fusco inatructa, matrico onata. madofacto epithccio in boctiono 
multo dilate, paraphysibufl diatinotia apioe dilute colomiia. Sporie nub- 
claviformoB intordum oblougfu hyalini© C-12-scptrttfi>, long. 0*02 ail 0*085 
mm., crassit. 0*005 mm. 

Ad cortices arborum, 

8. Thelotrema fiinnaceum^ u. Hp. 

ThalluH albus carlilagiueiis uitidus couliunuH, vorrucis apotheciornm 
globosis confortis. Apoiliecia primiim claus.i tandem late aperta, disco 
dilute ooloraio albo-pruinoso, margiue albo olovato fariuaceo, paraphysibus 
BubtilisHimis aubramosis. Bporte in ascis crebris monosporis oblongo* 
clavaio} circiter 14-Heptatse, loagit. 0*14 luin., crassit. 0*04 mm. 

Ad arborum cortices, 

4. Pet'tuaaria leucodes^ n. sp. 

Tballus albus passim rimosus, vorrucis apotheciornm oonvcxis v. hemi- 
spbnricis ooncoloribus, ostiolo primitus miuuto mox in pseudo-discum uuuo 
planum nunc uroeolatum (iaterdura oavatum) condueiitibus. Apothccia 
I’-S iu quavts verruca, exoipulo proprio uulio, hymeuiu thalio enato, para- 
physibuB adglutiuatis olathratim-ramosis. Bporo) 2, 4, Snas, in iUdom 
apothooiis, elhpsoideas simpUoes, plories limbat®, longii. 0 05 mm., crassit. 
0*02 mm. 

Ad arborum oortiess* 

5. Pertusaria /umosa, n. sp. 

TbaUus famoBO-nigrioans intus albus tuborculosua, tuberoulis apothe- 
oiovum parvis globosis albescentibus mox biantibus, epithecium uroeolatum 
nigresoens denudantibus, margine elcvato nouuibil aubtumido irregular!, 
•xcdpulo proprio nuUo, bymenio strato gonimico oriundo, paraphysibus 
adglntinatis obscure ramosis. Spores in ascis clavatis ovoideee simpliocs 
IUkgust6 limbatee luteobe, longit. 0*025 mm., crassit. 0*012. 

Ad arborum coriicss. 

6. Phlyctis Btromaphora^ n. sp. 

Thalltts orassns albidus granulosus areolatos, areolis nonnibil conglo- 
batbi. Apotheoia in stromatibus thallinit creberrimis rotuudato^difformibns 
▼f ccmmo-promiiaui^ v. planis inAqualibos immersa, plnra in singalia 
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stromatibus, punctis miniitis indicaia inde plommqne pyreno-oarpoidea, 
pasBim epitheciiB taudem evolutis fusois ooncavis Bspe oonfluentibua et 
turn varie oblougia, margine tliallino clevato oinotia, madefactis thallnm 
ffiquantibus ; hymenium thalli strato crasso impositum, paraphysibus capil- 
laribuB non discretis apice fuscia non dilatis. Bporm ollipsoidoin v. fusi- 
formes noununquam ouiieifoiines 7~8-soptatie tandem flavesoentes, longit. 
0*057 mm., crassit. 0*018 mm. 

Ad arhonm cortices. 

7. Phi yetis cyrtosfora^ n. sp, 

TJiallns oinoreo-albidus tennis Ifovis continuus, arefaotus minutissime 
areolatuH. Apothecia iiinatn rotnndato-difformia parva aparsa (solitaria v. 
Hggregata), margine tliallino crasso piano elevato, exoipulo proprio nuUo, 
paraphybibus bene discretis. Sporsd oblongo-fusiformes nonnunqnam 
cuneiformes 7-Beptat8B hitoolie demum fnscentes ourvatfe, longit. 0*085 mm., 
orassit. 0*018 mm. 

Ad arhtmm cortices, 

OfiH, — Phlyctis oleosa, Stilt., ** thallufl areolato-diffractuB, areolis ooncavis, 
sporffi iucolores in thecis morasBatis una cum guttulis flavidis oleosis in- 
olusce*’ (Stirton). 

6. Baddia minutissima, n. Bp. 

Thallus tenuis ex olivaooo fusons oontinuus indeterminatus. Apothecia 
minutissima (diam. 0*2 mm.) innata convoxa nigro-fusoa nonnibil e thallo 
velata immarginata, liymenio (in soctione subtiliasima) dilute fusco, strato 
Bubhymeiiiale fusco, excipulo proprio dilute fusco — texturd radiatim dis- 
positd — parapliysibufi adglntinatis gracilibus apice dilutis fuBcis. Spore in 
aHcis clavatis bacillares spiroliter ourvate nonnibil recte ciroiter O-septate 
iucolores, longit. 0*048 mm., orassit, 0*008 mm. 

Ad arhorum cortices, 

9. Lecidea {CaiiUarid) clathrata, n. sp. 

Tballus oinercus v. dilute cinereo-viridesoenB subgranulosus oontinuuB 
linea atra limitatus. Apothecia atro-fusoa superfioialia (diam. oirc. 8 mm.) 
nounuUo margine thallode in parte instruota, disco pruinoso, margine pro- 
prio atro-fuBco prominente nonnibil nitido, bypothecio inoolori exeipuli 
linea atra imposito, exoipulo dilute ocbraceo*fusco in summo atro et linea 
atra omnino circumscripto, paraphysibus adglutinatis subtilissimis (orassit. 
0*001 mm.) clathrato-ramosis. Spore in asois oblongis magne ovate 
plerumque iucurviuscule uniseptate (epispora crass. 0*006 mm.) inoolores, 
longit. 0*06 mm., crassit. 0*08 mm. 

Ad arborum cortices, 

Ohs , — winter L, marginifisxam atque L. clathratam preoipua differentia in 
spoxis illiuB oblongis et ascis monosporis, hiqus sporis ovatis et 8nie est 



Knigiit. — On the Liohenographia of New Zealand. 


861 


posita. L. grosaUf oxcipiilo omuino oarbonizato. L. vemcolor, v. tttbemt- 
loaa, ot L. taitenaia oxcipuli structura radiaute. L. groaaa^ varairolor, tait- 
enaia^ sporis multo minoribus quam in L. claihrata, 

10. LecuUa cinnabaroidea, u. sp. 

Tballus sordide tostaceus oiTuHiis nonnihil leprosuB tenuisBimus. Apo- 
thccia rubra sparsa, margine coucoloro crassiuHculo promiuente, exoipulo o 
guttis oleaceis hyaliuia alius niiiintis alius sat graiidibus formato, textura 
non radiatim disposita, a lateribus ot basi per liueam ieuuom aurantiaoain 
oontonto, parapbysibua distinctis apice coloratis ovato-dilatis. Sporce in 
ascis clavatis simpliccs luteolfo v. iucolores ellipsoidoffi, loiigit. 0*015 min., 
orassit. 0*007 mm. 

Ad arhorum cortices, 

Ottn, — L, cinnaliaroidea^ Nyl., in Utt, 

11. Arthonia (Coniangium) atictaria^ Nyl. 

Tballus nullus. Apothecia atra iuuata rotuudata ambitu applanata in 
oontro convexa, liymcnio tonui (crass. 0*035 mm.) pseudo-oxcipulo e matrioe 
vitiata constaute, lamina sporigera laxissimo clatbrata, bypotbooio tonui 
grumoso in marginem se explioato. Sporas in ascis pyriformibus minuiie 
obovataa incoloros 1-septatse, cellula suporiore ampliore, long. 0*000 mm., 
crass. 0*0085 nun. 

Ad Stictam auratarn parasitica, 

12. AiOwnia {(Amiangium) conapUmu^ Nyl. 

Tballus sordide albus teiiuissimus (v. nullus) continuus. Apotbeoia 
hypopteodes sparsa rubricoso-fiisca iiuda rotundata v. diiTormia aspera, 
madofacta convexa (diam. cu'citer 1 mm.), inius luteo-fusca, lamina spori- 
gera perfocto olatbrato-ramosa. Spores in ascis globosis oblongo-ovoidete 
l-septatH) (collula superiors vix ampbore) dilute luteo-fuscte tandem fusca), 
emortuee atro-fuscfo, longit. 0*025 ad 0*082 mm., crassit. 0*01 ad 
0*012 mm. 

Ad arborum cortices, 

Oba, — Ab A, lurida, Acb., et A, vmoaa^ Leight., differt sporis duplo 
majoribuB. Syn, Myriangium inconsjncnum, Bab. (** Flora New Zealand,** 
p. 810.) 

18. Arthonia aspera^ n. sp. 

Tballus albidus y. albido-oinerascens, plagulas parvaa formans, tenuis- 
aimus lieyis continuus. Apotbeoia bypoplesodes adnata aspera atra rotnn- 
dato-difEbrmia parva (latit. oiroiter 0*5 mm.) intus fusoa excipulo destituta 
bymenio nullo, lamina sporigera floocosa plus minus oarbonizata. Spone 
in ascis pyriformibus ouneato-oblonges G-looulares, loculo supremo vix 
ampUore, fuscss emortues atro-fusoe, long. *017, orassit. -006 mm. 

Ad eofUcea. 
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14. Arihonia lecideoide$ n. 8p. 

Thallas uniformis l»vis v. pulverulento-furfaraceiis (passim byssoiddo* 
fiirfuracous) olivaorus, gouidiis orebris. Apotbccia pseudo-leoidma hypo- 
plsQodes rotundato-difformia plana non-nibil subcouvoxa atra adnata immar- 
ginata (diam. ciroiter 1 mm.)* hymenio fueco, lamina sporigera flocoosa 
(vere aubtilinsime olathraiiin ramnsa), basi lamiuio sporigorte et matrice 
plus minus carbonizatis, orassis. Anci pyriformoa inter laminas sporigeras 
condensataa oriundi. Sporie nymphsaformos ox hyalino fuscidulas* emortuce 
fuRCfiD, 6-oollulaD, cellula extrema ampliore, longit. •023, crassit. *008 mm. 

Ad rortices, 

15* Arthmia lire! la; far mis, n. sp. 

Thallus 0 lilacino cinerasoons tennis lapvis continuus per lineam fusoam 
limitotus. Apothecia h^^poplceodes (matrico immutata) fusca lirellaaformia 
oblonga v. elongata simplicia v. ramosa ploramqiio iloxuosa uudique 
attouuata innata ambit u ciiiGreo-pulvernlenta, bymenii latori oarbonizato, 
lamina sporigera elathrata ot tanquam ab ascis compressa epithecio atro- 
fuBOO. Sporfe in ascia pyriformibus obtuse curioato>oblougfiB tandem 
fuscidulce 4-septatH), cellula suprema ampliore, lougit. 0*02 mm., crassit. 
0*008 mm. 

Ad eortkea arhwum, 

10. Arihonia peUudda^ n. sp. 

Thallus e cinereo albus tenuissimus Lsevis continuus. Apothecia hypo- 
plasodes (matrico immutata) atro-fusca dopressiuBCula lobato-difformia scope 
inter se juncta, ambitu a thallo plus minus volata inius polluoida, pseudo- 
exoipulo omnino destituta, lamina sporigera laxissime elathrata. Spores in 
ascis globosis cimcato-oblongss hyalines tandem fuscidulcs 6-septatce, cellula 
BUperiore ampliore ceteris plerumque longitudionalibus divisis, longit. 0*02 
mm., crassit. 0*008 mm. 

Ad arborum eorticea. 

Obi, — Affinis cst A, UreUtpformi et yix differt nisi pseudo-excipulo omnino 
egente et sporce oellulis longitudionalibus divisis ; fortasse tamen baud 
species est distincta. 

17. Arihonia {Lecanacth) tenumima, 

Thallus nullus y, macula miuuta albida indioatus. Apothecia hypo- 
plssodes (matrice immutata) atra maoulesformia intus mox fusoa y. atra, 
hymenio tenui (crass. 0*06 mm.), ambitu eyanesconte, lamina sporigera 
laxissime elathrata. Asci fuRiformi-ellipsoidei oreberrlmi (long. 0*040 mm-) 
Bpons nayioulares hyalines mox fuscescentos omortuce atro-fusces S-sop- 
tatce^ oellulis mediis paulo amplioribus, longit. 0*014 mm., crassit. 
0*005 mm. 

Ad arborum eortien. 
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18* Arthonia {LecanactU) verruculosa^ n. sp. 

Thallus sordide oinerous plus miuus rimosus in agellos a hypoiliallo 
(e matrioe oarbonizata oonstanio) denudato metatus. Apotbecia bypo- 
plffiodes fusoo-atra rotuudato-difformia plana singulis iballi areolis verru- 
oulisvo innata, verruoulis vix olovatis, bymenio touui diluto fusco, psoudo- 
exoipulo e matrice corbouizata constaute, lamina sporigera obscura clatbra- 
tim ramosa. Spores in ascia clavatia orebria emortuia fuscis cymbiformea 
S-aeptatfB hyalines, long. 0*014 mm., crassit. 0*005 mm. 

Ad arborum cortices, 

19. Arthonia (ArthotheUum) suffxisa^ n. sp. 

Thallus squamulis albidia conglutinatis minutissimis coustans, subtilitor 
areolatus, in agollos a hypotballo nigro denudato metatus. Apotbecia 
hypoplesodea minuta orobra nigricantia prominula rotundata nonnibil o 
thallo auffusa (latit. circitor *5 mm. v. minora) a tballo iutcrdum ooronata, 
oxoipulo omnino deatituta, lamina sporigera obsourr clatbrata. Sporee in 
ascis ellipsoidoo-oblongis ovates v. oblonges demum fubces, soricbus 7-9 
transversim loculoses, loculia plorumque 8 in quavis seriebus, longit. *088 
mm., crassit. *028 mm. Matrix non mutatur. 

Ohs . — Prope Axihoniam ahnonnem^ Aoh., et A. anastonioaantem ; diffort vero 
sporis majoribus. 

Ad cortices* 

20* Arthonia {ArthotheUum) spadicea^ n. sp. 

Thallus cinereo-albus uniformis tenuis lesvis linea nigra limitatus. Apo- 
theoia hypoplesodea spadioea y« ochreo-fusca inuata plana rotundato-difformia 
V. irregulariter elongata (latit. oirciter 1 mm.) a thallo non ooronata, excip- 
ulo omnino deatituta, hypotheoio nuUo, lamina sporigera floccosa — obscure 
olathratim ramosa. Aaoi pauci ventriooso-globosi (latit. 0*5 mm.) Bporo) 
ovates V. oblonges fusees, seriebus circa 10 transversim loculoses, plernm- 
que 6 in quavis seriebus, longit. *04, crassit. *018 mm. Matrix non 
mutatur. 

Ad cortices. 

Obs . — Prope Arthoniam suanthocarpam, Nyl. ; sed differt sporis coloratis 
minoribus looolisque majoribus, ot thallo oontinuo. 

21. SHffxnatidium conjluensy n. sp. 

Thallus ex albo oinereus cartilagineus oontinuus, protuberantibus thal- 
linis apotheoiorum vix ullis suboonvexis confluentibus, oatiola minutissima. 
Apotheoia orbioularia immersa exoipulo proprio orasso dilute lutoo-oolorato 
integro instruota, hymenio madefacto latit. ciro. 0*8 mm., porapbysibua 
distinotis apioe non coloratis. Bpores in ascis cylindraoeis oblonges 4- 
cellules hyaUnes nonnihil luteoles, longit. 0*02 mm., crassit. 0*011 mm. 

Ad arborum cortices. 
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22. Fissuiina monosporaf n. sp. 

Thallas oinereo^albus rugosas, ragis apotheoia rimiformia inoludentibas. 
Apotbecia immersa conferta flexuoaa brevia intas inooloria^ marginibnB 
thallinis oonoiventibus orassis tumidis elevatis, excipolo proprio nullo, 
paraphysibtts adglutinatis graoilibus oellularibus (oellulia longit. 0*01 
mm.) Asoi perpauci monospori, parietibna teuuissimis. Spora ovato- 
ellipsoideia lutea minute mtirali^divisfle, longit. 0*18 mm., crassit. 0*08 
mm. 

Ad arborum cortices, 

28. Fissurina eyrtospora^ n. ip. 

Tballus e lateolo albidns tenuis Ifldvis oontinnus, in gonidiis veris 
glaucescentibus consistons. Apotbecia linearia (latit. 0*8 mm.) elongate 
furoato-divisa flexuosa, marginibus thallinis concoloribus ooimiveutibus 
tumidis, excipulo proprio nullo, hymeuio matrioe imposito, lamina spori- 
gera granulosa (parapbysibus nullis !). Spone in ascis Tenirico-olavatis 
oblongfls plus minus ourvatse simplioes, longit. 0*026 mm., crassit. 
0*007 mm. 

Ad arborum cortices, 

24. Aseidium fusiforms^ n. sp. 

Tballus e vixidi oinereus tenuis leprosus, verrucis apotheciorum oou- 
vexis V. subbemisphssricis pallido-fuscis circa ostiola minutissima pallidis 
Tix prominulis. Apotbecia excipulo proprio globoso integro pallido-luteo- 
fuBOO instructa, paraphysibus subtiliter capillaribus beue distinotis. Sporsa 
in ascis oylindracois 4-8naB acute fusiformes 7-9-Boptatfe hyalines, longit. 
0-00 mm., crassit. 0*02 mm. 

Ad cortices arborum, 

Ohs, — ^Afidne V, desyuameseenti^ F4e (Leight. Lioh. Ceyl.), a qua diifert 
preacipue sporis props duplo majoribus et yermoiB oiroiter triple majoribus. 
Excipulum (et perithecium) 7. dmquarneseemis integrum quod ad exemplum 
Thwaitsii in moo herbario attinet, — ** Perithecium dimidiatum'' (Leight. 
Trans. Linn. Soc., toI. xxvii., p. 188.) 

25. Aseidium attmuatum, n. sp. 

Tballus albescens tenuis oontinuus, yerrueis apotheciorum convexo- 
mastoideis concoloribus, ostiolo latiore. Apotheoia partim in matrice im*> 
mersa, excipulo depresso-globoso tenni pallido-fusco, epitbecio colorato 
madelacto in pseudo-discum confluents, paraphysibus subtiliter capillaribus 
bene discretis. Spone in ascis 1-8 sporis fusiformes utrimque attenuates 
25-8O-s6ptat0 primum hyalines mox fusees tandem atro«lasoiB, longit. 0*118 
mm., crassit. 0*021 mm. 

Ad coriioss. 

Affine fit Aseidio domnyensip 74e. 
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26. Aictdium tnanosporum, n. sp. 

Thallus albas y. sordide albus effasus tonuis, yerraois apotheoiorum 
oonyexis oonooloribus y. palUdo-fttscis, ostiola minutissima prominula. 
Apotheoia exoipulo proprio globoso integro tenui fasco instruota, hjmenio 
tandem atro-fusoo (in lamina subtilissima fusco) ; paraphysibos oapillaribus 
bone distinctis. Sporas in asois monosporis fusiformos y. elongato-cylin- 
drooeaa tandem fuscte murali-divissB — seriebns loculorum transversis 20-80 
in quayis serie 2-8 loculis m modio et 8-1 versus apioem utramque, longit. 
0*1 ad 0*18 mm., crassit 0*02 ad 0*08 mm. 

Ad cortices, 

Obs.—Yox. a. Excipnlam et hymeninm pallida. 

27. Verruearia (LeptorhaphU) macrocyrtospora^ n. sp. 

Thallus obsouruB macula pallido-flayesoeute indicatus (vix matricem 
ooloransj v. nullus, yerruoulis apotbeciornm minutis (basi latit. circa 0*8 
mm.) convexis. Apotbecia orbionlaria primitus immersa, excipulo proprio 
atro integro mox supra donudato — turn margine tballode tumidulo — ^bymenio 
dilute fusco, parapbysibus capillaribus porplexis. Spores in asois cylin- 
draceis (long. 1*8 mm.) acioulares utrimque acutates hyalines in arcum 
oonstanter plus minus ourvatee 18-s6ptatfe y. ultra, longit. 0*11, crass. 
0*008 mm. 

Ad arborum cortices. 

Obi. — Verr, belanita, Stirt. Spores reotes, septa non visa. 

28. Verrucaria submaryacea, n. sp. 

ThiJluB olivaoeo-fuliginosus tenuissimus contiguus lesvigatus determi- 
natus, gonidiis yeris ubique oonfertis. Apotbecia nigra minuta (diam. 0*8 
mm.) hemisphorica protuberantia a thallo leviter obtecta, excipulo dimi- 
diato atro apico poro minutissimo instruoto, parapbysibus nullis. Spores in 
asois clavatiB simplioes dacryoideee incolores, longit. 0*028, crassit. 0*01 mm. 

Ad saxa. 

Obs . — Persimilis V. athiobola pra&cipue sporis daoryoideis sed differens 
sporis majoribuB. 

29. Verrucaria (Polybiastia) trachyspora^ n. sp. 

Thallus fuscus tenuissimas oontinuus. Apotbecia hemispheerica minuta 
dimidiata atra ad basim immersa, ostiolo depresso minutissimo madefaoto 
prominente ambitu albescente, parapbysibus distinctis ramosis. Spone in 
asois olaviformibus nonnullis cylindraoeis ovates murali- y. ruderiformi- 
divisn, cellulis subpauois irregularibus, hyalines inoolores interdum luteolie, 
longit. 0*018, crassit. 0*01 mm. 

Ad laptdee. 

Obi. — P. ticAoipora, Knight (Trans. Linn. Boo., vol. ii, p. 87). Thallus 
oinerasoens, spons minores. 
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80. Yerrucaria (Pyrenula) arthonisa^ n. sp. 

Thallas oohraoens v. palUdo-ooUracous tenuis areolatus, verruois apo< 
theoiorum minutis (basi latit. circ. 0*5 mm.) homisphnricis v. oonvexis. 
Apotheoia orbioularia primifcus immersa, oxoipnlo proprio atro crasso integro 
mox supra denudato — ^tum arthonoidoa et margine thallode tumidulo — 
paraphysibus distinctis. SporcD in ascis cylindraoeis, eUipsoidesB normaliter 
loculos 4 transversoa lontiformes offerentes, Lyalina) tandem fuscescentes, 
longit. 0*015, orassit. 0*000 mm. 

Ad arhoruni cortices. 

81. Vernicaria {Acrocordia) suhatomaria^ n. sp. 

TLallus obscurus v. nullus. Matrix non mutatur. Apotheoia minu- 
tissima orbioularia (diam. 0*2 mm.) in matrico subimmcrsa, oxcipulo proprio 
intogro atro-fusoo, ostiolo minuto nonnihil Liante, hymonio pallido-fusco 
paraphysibus reticulato-oapillaribus. Sporro in ascis elongato-pyriformibus 
oblongsB 1-septatas inoolores hyalince, longit. 0*017, orassit. 0*007 mm. 

Ad cortices. 

Ohs . — F. suhatomariot Nyl., in Utt. Dr. Nylander's name is adopted. It 
will be seen, however, that the entire proper excipulum and hyalino colour- 
less spores separate this speoies so widely from V. atomaria, DO., as to 
render the prefix of ^*suh somewhat misleading. 

82. Verruearia {Segestria) metahleiiea, n. sp. 

Thallus sordide oinereus tenuis oontinuus (matrice reticulato-rugoea) 
granulas gonimas virides in nodulis magnis continens. Apotheoia made- 
fiaota adnata atra minuta (diam. 0*2 mm.) hemispheerioa, excipulo dimidiate, 
ostiolo pallido minutissimo v. nuUo, paraphysibus distinctis. Sporte in 
asois cylindraoeis fusiformes incolores 8-7-Beptatae, longit. 0*02, crassit. 
0*005 mm. 

Ad arhorum cortices. 

Ohs. — Yar. a. Thallus albescens, sports 7-cellulae, oellulis medio 
majoribus. 

88. Yerrucaria {Thelidiwn) suffusa, n. sp. 

Thallus cinereus tenuis effusus a linea fusoa limitatus. Apotheoia 
minuta (diam. 0*8 mm.) hemisphsorioa thallo leviter obteota, excipulo atro 
erasso d imi d i ate, ostiolo suffdso tandem prominulo nonnihil ambitu dealbato, 
bymenio matrice imposito, paraphysibus adgluiinatis rectis oleoso-grumosis. 
Spons in ascis dongato-olavatis oblongte 8-septatte inoolores, longit. 0*028, 
crassit 0*008 mm. 

Ad arhorum cortices. 

84. Verruearia {Thelidium) ealcarea^ n. sp. 

Thallus atro-fusous tenuissimus irregulariter efiiisus v. nullus. Apo- 
theoia minuta (diam. 0*26 mm.) innato-sessilia hemiq^hierica v. otmvexa, 
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ostiolo minuto simplici, excipulo proprio dimidiato atro, paraphjBibua 
nullis(!). Sporao in ascits olavatis ovatas oqualitor 2 -cellul 80 liyalmaa, longit. 
0*018, orassit 0*009 mm. 

Ad calcem in regionibue calcareis, 

Obe . — V. oiivacea^ Fries. Sporo) diam. 8-4plo longiores. 

V. pyrmtphora^ Ach. Sporo) multum majorcB S-Beptatae. 

DESCRIPTION OF PLATES XXXV.-XXXVin. 

OBB.^SporoB and asoi x 930, anloes otherwise noted. Sections of apotheoia and 
drawings of thallus X 40, unless otherwise noted. 

PuLws XXXV. 

Fig. 1. Arthonia lecideoides ; (a) section of apotheoium, (b) spores in asons. 

2. Arthonia lirellaformia ; (a) thallus showing apotheoia, (b) sect, of apotheoium, 
(r) spores in asons. 

8. Arthonia tpadieea; (a) section of apothecium, (&) spores m asous. 

4. Arthonia aujffuta; (a) sporos in asous, (b) section of apotheoium, (e) showing the 

texturo of lamina sporlgera. 

4a. Arthonia ttictaria : spores in asous. 

46. Arthonia pellucida ; single sporo. 

5. Arthonia eonapicua ; spores in asous. 

6. Arthonia verruculoaa ; (a) thallus sliowing apoihocia, (6) scotion of aputhecium, 

(c) two spores. 

7. Artlionia aapera ; (a) scotion of apothocium, (6) two spores. 

PULTK XXXVI. 

Fig. 8. Verruearia macrocyrtonpora ; (a) sporo, (6) ascus, (c) section of apotheoium. 

9. Verruearia trachyspora ; spores in asous. 

10. Verruearia arthoniza, (a) sporos in asous, (6) scotion of apothocium x 80. 

11. T'erruearta caUarca ; spores in asous. 

12. T'srrucarta v{ffwta ; (a) sootion of apotheoium, (6) spores in abcus. 

18. T'errttcana aubmaryacea ; (a) spores in ascus, (6) single spore, frequent Toiioty. 
14. Verruearia metabolica; (a) portion of thallus showing two apotheoia, (6, c, d) 
three asci showing varieties of spores. 

16. Verruearia subatomaria; (a) section of ai)otheoiam, (6) sporos in asous. 

16. Phlyctis itromaphora ; (a) spore, (6) section of apotheoium. 

Platb*HxVII. 

Fig. 16a. Thelotremafarinaeeum ; (a) spore, (6) section of apothecium. 

17. PhlyetU cyrtoapora ; (a) sootion of apotheoium, (6) spore, (c) spores in asous. 

18. Aeeidium mattoeporum ; (a) spore X 900, (6) spore X 540, (c, d) two sporos 

discovered in same apothecium X 880, (e) section of apothecium. 

10. BtiymaHdium eo^fluena ; (a) thallus allowing apotheoia, (6) section of apothe- 
oinm, (c) single spore. 

19a. Ateidium aitenuatum; spore in ascus. 

80. Aeddium fiuiforme : (a) section of apothedum, (6) spore. 

81. Lecidea cinnaharoidee j spores in ascus. 

88. „ „ seotion of apotheoium. 
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PijkT* XXXVIIL 

Fig. S28. JPii$nrina motuuporum ; (a) spore, (6) section of apotheoitim. 

24. Pertuaaria fumoaa ; (a) section of apotheoiuzn, {b) spores in Mous. 

25. Fitwrina eyrtoapora ; (a) section of apothedam. (5) spores in ascus, (c) spore, 

(<2) thallns sho’wing apothcoinm. 

26. Bacidia minutUHtna ; (a) section of apothecinm, (b) straight qMfes iaasons, 

(r) arcuate spores in asons. 

87. Pertuiaria leueodeas (a) section of apotheeimn, {b and c) two npcana X 900, 
(d) spores in ascus x 880. 

26. Baomycea fiova-zealandia ; spores in ascus. 

29. Leeidea elathrata ; (a) section of apothecinm, (5) spore. 

80. Arthonia tenuitaima; (a) section of apothecinm, (5) spore. 


Art. XLIV. — Description of two new Species of Garex. By D. Pstrie, M.A. 

{Read before the Otago JnatituU, BOth January^ 1888.] 

Carex lUtoraJis^ n. sp. 

A SMOOTH, tufted species, 1 to 2 feet high. Leaves nearly as long as the 
oulins, sheathing towards the base, very narrow, striate, plano-oonvex in 
section, almost smooth, pale green. 

Culms round, smooth, with long leaf-like bracts shortly sheathing at the 
base. 

Spikelots 4 or 5, uppermost slender, longer, male ; lower female with a 
few male flowers below, stout, i to ^ inch long, sessile or very shortly 
peduncled, the peduncle being enclosed by the sheathing base of the bract. 

Glumes ovate, membranous, dark brown, with lighter three-ribbed mid- 
rib, produced into a short tapering awn. 

Utricle ovate, turgid, two-ribbed, reddish-brown ; beak short, bifid. 

Arms of style 8 short. 

Hah, Paterson’s Inlet, Stewart Island; Otago Harbour. It appears 
to be confined to tidal swamps, and low-lying ground about the level of high- 
water mark. I have never seen it inland or in any other situations than 
such as are indicated above. Mr, Oheeseman, of the Auckland Museum, 
informs me that he has this plant from various parts of New Zealand, so 
that it evidently has a wide distribution, 

Carex cheeaemaniif n. sp. 

A very slender, densely tufted, pale, rather harsh species. 

Culms 16 inches, or less, rounded, very slender, drooping, elongating 
greatly during ripening. 

Leaves very numerous, shorter than the culms, very narrow, flattened 
or plano-convex, soabrid, broad at the bases which sheath the lower parts of* 
the culm. 
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Bpikelets usually 6-8, lower distant on slender peduncles, upper approxi- 
mate and nearly sessile ; all abort and palo-brown ; uppermost male, others 
male at the base only ; bracts very long and slender. 

Glumes shorter than the utricles, broad, very membranous, pale-brown 
at sides, white near the three-nerved midrib which is continued beyond the 
bifid apex into a long usually scabrid awn. 

Utricle turgid, plano-convex, pale-brown, beak short, bifid, toothed or plain. 

Arms of the style 8. 

Hob. Maniototo Plain 1,000-2,000 feet ; Nevis Valley 1,500 feet. 

Named in honour of T. F. Gheeseman, Esq., Curator of the Auckland 
Museum, who has done much to settle the New Zealand species of this 
genus. 


Art. XLV. — Deeniption of a Variety of Oelmisia sessilifiora, Hook.f, 

By D. PETsns, M.A. 

[Read before the Otago Institute ^ 80t^ January^ 1888. J 
Celmieia eemtiflora var. mbior. 

Muon smaller in all its parts than the typical form of the species. Stems with 
leaves on about as stout as a goose quill, longer and much more branched. 
Leaves ^ of an inch long or loss, ^ wide ; sheaths longer and broader than 
tlie loaves, and much more villous than the type, especially at the tops of the 
sheaths. Acbene relatively very rhort, about ^ the length of the pappus. 

This well-marked variety differs from the type of the species most con- 
spicuously in the greatly smaller size of all its parts, and in the greater 
length and subdivision of its branches. Though separated from the specific 
type by a wide interval, the differences are not of sufficient variety to justify 
giving it specific rank. If, however, it should be found in other distant 
localities, I should have no doubt about regarding it as a distinct species. 
1 have never gathered or seen any forms sensibly intermediate between this 
variety and the common form of the species. The genus is one that 
abounds in variable species, and the systematic working out of the varieties 
is much needed. 

Hob. Swampy ground on the summit of Maungatua, Taieri: 2,900 
feet. 


Art. XL VI. — Deeeription a new Speeiee of Bmeeio, By T. Kirk, F.L.B. 

[Read before the WeXUngtan PhUotopXUoal Society^ February ^ 1688.1 

Senecio muelleri. 

A hhsum shrub or small tree 10-18 feet high, with spreading branches. 
Leaves 8^-7* long, wide, crowded near the ends of the brancliea. 
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broadly lanceolate-acuminate, or ovate-acuminate, narrowed into a broad 
base, sessile, quite entire, densely clothed with white tomentum beneath. 
Flowers in erect terminal panicles sparingly leafy, long; branches 
and involucre glandular or glandular pubescent : heads on short pedicels, 
involucral leaves in one series : ray-florets 12-14, narrow, contorted : diso 
florets about 20, perfect, regular, anthers with short tails* Achenes grooved, 
pappus white, scabrid. 

llab, Uerekopere Island, T. Kirk; South Gape Island. Not observed 
on Stewart Island. 

The main stem of this handsome species is often from 8" to 12" in dia- 
meter, branches distant, usually wide spreading and destitute of leaves 
below. In all stages they are thickly marked with the scars of fallen 
leaves. In the recent state the foliage is glossy and coriaceous, but these 
characters disappear in drying. After a continuance of rainy weather the 
tomentum becomes somewhat loose and gives a rugose appearance to the 
lower surface of the leaves. The bracts are always membranous, and those 
at the base of the panicles, which equal the ordinary leaves in size, are 
more or less recurved. Most frequently the panicle is simple, but occasion- 
ally its lower brancheb are compound; after flowering, the main axis 
becomes elongated and the panicle loses much of its original compactness. 
The panicle is always glandular and more or less viscid. 

This fine plant approaches 8. hutvtii of the Chatham Islands in habit, 
cicati'icose branches, foliage and leafy inflorescence : but the structure of 
the flower allies it to 8. aciadophUw and 8. perdidoidos^ although its rays 
ai'e much longer and the heads much larger. The narrow contorted yellow 
rays are widely different itom the broad compact white rays of 8. hmtii : 
in this respect the latter resembles 8. glaatifoUm and 8. hectori. 

Mr. Charles Traill of Stewart Island received living plants from the 
natives several years ago and has had them under cultivation, but they 
have not yet flowered. I collected the plant on sea-cliffs on Herekopere 
Island and was informed by an intelligent half-caste that he Jiad collected 
it on South Cape Island. It does not appear to be known elsewhere, so 
that it further resembles 8. kuntii of Pitt Island in being restricted to a 
very limited area. 

Now Zealand botanists are specially indebted to Baron von Mueller for 
his excellent account of the vegetation of the Chatham Islands, so that 1 
have great pleasure in connecting his nanote with so sfaiking a plant. 
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Abt. XLVn. — Notes on the Mineralogy of New Zealand, 

By S. Hbrbbbt Gox, F.G.S,,F.G.S., Assistant Geologist A Inspector of Mines. 

[Read hefore the WeUington Philoeophieal Society^ 2let October, 1882.] 

The following paper, which is in continuation of the one published in 
last year’s volume'^ of the ** Transactions of the New Zealand Institute," 
will bo devoted to the non-metallic minerals. 

Nok-Mbtallio Mxnsbals. — Glass I. 

Watbb. 

Water, H. — ^As a simple mineral this substance needs no comment, but, 
as pointed out by Dr. Hector (Handbook of New Zealand for Melbourne 
Exhibition, 1880, p. 102), New Zealand is singularly rich in springs of 
water that hold mineral salts in solution, and some of these are already 
noted for their valuable medicinal properties. 

Both hot and cold springs are found, the former being, with few excep- 
tions, confined to the districts of the North Island where volcanic forces 
have been active during the latest tertiary period, and are not yet altogether 
dormant. A few thermal springs are found to escape from the upper 
mesozoio rocks in localities where the source of heat can only be attributed 
to chemical decomposition of bituminous matters and sulphides ; and, in 
a few instances, warm waters spring from paleozoic rock-formations in the 
South Island. The cold mineral springs have a wider distribution, but 
have only, as yet, been examined from comparatively few localities. The 
mineral waters of New Zealand may bo classified, from the analyses 
that have been made in the Golonial Laboratory, into the following 
groups ; — 

Salme. — Gontaining chiefly chloride of sodium. 

Alkalvna, — Gontaining carbonates and bicarbonates of soda and pot- 
ash. 

Alkaline ntieeoue, — ^Waters containing much silicic acid, but changing 
rapidly on exposure to the atmosphere and becoming alkaline. 

HepaHe or eulphwroue, — Waters, the prominent character of which is the 
presence of sulphuretted hydrogen and sulphurous acid. 

Acidio.— Waters in which there is an excess of mineral acids, such as 
hydrochloric and sulphuric acid. 


Trans. K.Z. Inst, rol. xiv., p. 418. 




sea 
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The following is a list of the best-known mineral springs, fiill details 
oonoeming whioh are to be found in the official Laboratory Beports, Trans. 
N.Z. Inst., and other similar publications : — 
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From the analyses of the mineral waters by Mr. Skey» the principal 
results of whioh have been published,* the following substances appear to be 
contained in solution : — 

Bilioates of soda 
„ lime 

„ magnesia 

„ iron 

BiUca 

Sulphate of soda 
„ potash 

„ alumina 

„ lime 

„ magnesia 

„ iron 

Chloride of sodium 
„ potassium 

„ calcium 

,, magnesium 

„ iron 

Phosphate of alumina 
Phosphoric acid 
Lithia 
Iron oxides 

Hydrochloric acid (free) 

Sulphuretted hydrogen 
Sulphuric acid (free) 

Bromide of magnesium > 

Iodide „ 

Carbonic acid (free) 

Carbonates of soda 
„ potash 
n magnesia 
,• lime 
Free ammonia 
Albuminoid ammonia. 

Nok-Metaluo MmsBALs. — Class II. 

Oabbon and Bobon. 

Oraphmf 0. — ^Tbis mineral oocura somewhat widely distributed through- 
out New ZMand ; but up to the present time has not been found in large 
enough quantltiea and of sufficient purity to induce anyone to work it 

* Tfsns. N.Z. Inst., voh x., p. 428. 
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oonttnuonBly. Prior to 1866, however, 7 tons of mannffMStnred plumbago 
from Pakawan, Nelson, valued at £1,400, were exported, but the trade has 
not been continued. 

The first mention of its occurrence in New Zealand is by Dr. v. Hoohs- 
tetter (New Zealand, 1868, p. 477, Eng. Ed.) where he says , — " Tho Bros. 
Onrtis, in 1861, opened extensive beds of plumbago near Pakawau.” Dr. 
Hector also (Jurors’ Bep. N. Z. Ex., 1806, pp. 84 and 417) mentions its 
occurrence at Pakawau, near Gollingwood, as thick beds interstratified with 
metamorphosed shale. Compressed samples were found to be quite equal 
in colour and brilliancy to that commonly sold in paper packets for domestic 
purposes. Analyses of these samples showed that they contained : — 



(1.) 

(2.) 

(8.) 

Carbon 

87-60 

80-08 

6810 

Water 

200 

1-86 

2*68 

Ash .. 

60-40 

68-62 

8028 


100-00 

100-00 

100-00 


He, also, in the same report (p. 267), mentions its occurrence as scales in 
the marble of the West Coast, and Mr. J. C. Crawford (Essay on the 
Geology of the Wellington Province, p. 6) says,— “ Thin of an 

impure graphite are found at a great variety of places on the Pitone 
Boad, near Wellington ; at the Mnngaroa Hill ; at various points on the 
Bimutaka Mountains ; in the mountain part of the valley of the Waiohine ; 
the Waingawa and the Buamahunga; in the Waikknae, the Akaterewa 
and particularly in the upper part of the Otaki Valley.” Dr. Hector 
(Trans. N.Z. Inst., vol. ii., p. 879) again refers to the deposit of plumbago 
at Pakawau, stating that it has probably been derived from an altered por- 
tion of a coal seam; and (Trans. N.Z. Inst., vol. x., p;490) Prof. Liversidgo 
also mentions tho occurrence of graphite at Few’s Creek, T.a.kA Wakatipu, 
and Dunstan, Otago— both samples bemg of an impure nature. 

Daring 1878 a sample of graphite shale was forwarded to the Colonial 
Museum by the Hon. Mr. Acland, as coming from the Malvern Hills; in 1871 
samples were forwarded from Wakamarama by Mr. A. J. Bume, which 
contained from 81*14 to 22*69 per cent, of carbon ; in 1876 a graphitic 
sandstone was forwarded from Jackson’s Bay by the Hon. J. A. Bonar, con- 
taining 10*42 per cent, of carbon ; and in 1878 Mr. McKay collected a very 
pure sample of graphite, from the OtoitopUru beds of Mt. Potts, which con- 
tained 90*17 per cent, of carbon, the colour of the ash being reddish. 
“ Although so rich in carbon, it has not that unctnousnesa which distin- 
gttishes (he mote valuable graphites, but appears indurated and granular 
defisets which must depreciate its value very oonsidetably,” (Lab. Bep. 
xiii., p. 22), 
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During tbo same year another sample of graphite was forwarded by Mr. 
Beere from the vicinity of 'Wollington, in which the percentage of carbon 
was GG'71 ; and Mr. P. C. Ghcal also forwarded a very pure sample of 
graphite from Waiokura Greek, Waimate, Taranaki, the specimen having 
been found in the bed of a creek. In 1879 Mr. W. Docherty forwarded 
specimens of mica schist from Dusky Sound, in which scales of graphite 
were found ; and in 1880 Mr. 0. W. Tripp sent samples of graphite slate 
from the Orari Gorge, which contained 20*62 per cent, of carbon. 

The only samples of this mineral which merit special description are 
those from Pakawau, Mount Potts, and Waiokura Creek. 

Graphite, — Pakawau. Compact, with lamellar and petaloidal structure ; 
requires purification to render it of commercial value (Liversidge, Trans. 
N.Z. Inst., vol. X., p. 490) ; it is more or less schistose, and varies a good 
deal as regards purity. 

Graphite, — Mt. Potts. Finely laminated ; black and shining ; powder 
soft, soiling the fingers ; hardness about 1, but mcluding small grains which 
are harder. Docs not feel greasy to the touch. Appears to be an interme- 
diate form between antliracite and gi*aphite. 

Graphite, — Waiokura Creek. A solid compact homogeneous form, 
separated in distinct laminao about inch thick with siliceous partings at 
places. Hardness a little over 1. Colour kon-black with black and 
shining streaks. Mark on paper corresponds with H. pencil. Has only 
been found as isolated boulders, the enclosing rook being unknown. It is 
an extremely valuable form of this mineral. 

Coal, — This mineral is widely distributed throughout Now Zealand, but 
samples from different localities vary greatly in their composition and value 
as fuel. In 16GG Dr. Hector (First General Goal Report) divided these 
into Hydrous and Anhydrous coals, or those which still contain a large 
percentage of water chemically combined with them, and those which we 
may assume to have been deprived of that water by a chemical change, 
which, in some cases, may have been induced by causes operating feebly 
throughout lengthened periods, or, in others, has been rapidly effected on 
more modem deposits of carbon, under circumstances which favoured a 
more energetic action. The large number of analyses which were subse- 
quently made of the different classes of coals, together vrith a careful study 
of their prevailing characteristics, rendered it necessary to farther subdivide 
them, and in 1672 Dr. Hector (Geological Reports, 1871-72, p. 172) pro- 
posed the following classification, which has proved so satisfactory that I 
cannot do better than adopt it in my present paper : — 

L Hydbous (coal containing 10 to 20 per cent, of permanent water.) 

a. lAgnUe , — Shows distinct woody structure ; laminated or shows that 
structure on desiccation ; very absorbent of water. 
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b. Brown Coal. — ^Barely shows TOgetable straeture. Fraotnre irre- 
gular, conohoidal, with incipient lamination ; colour dark brown ; 
lustro feeble ; cracks readily on exposure to the atmosphere* losing 
6 to 10 per cent, of water which is not reabsorbed ; bums slowly ; 
contains resin in large masses. 

c. Pitch Coal. — Structure compact ; fracture smooth, conohoidal ; 
jointed in large angular pieces; colour brown or black; lustre 
waxy ; does not desiccate on exposure, nor is it absorbent of water ; 
burns freely and contains resin disseminated throughout its 
mass. 

n. Anhydrous (coal containing less than 6 per cent, of water). 

a. Glance Coal. — ^Non-caking, massive, compact or friable; fracture 
cuboidal, splintery ; lustre glistening or metallic ; structure ob- 
viously laminated ; colour black ; does not form a caking coke, but 
slightly adheres. This variety is chiefly brown coal altered by 
igneous rocks, and presents every intermediate stage from brown 
coal to anthracite. 

b. Semibitumintyut Coal. — Compact, with lamin» of bright and dull coal 
alternately ; fracture irregular ; lustre moderate ; cakes moderately 
or is non-caking. 

c. Bituminotta Coala . — Much jointed, homogeneous* tender and friable ; 
lustre pitch-like, glistening* often iridescent ; colour Uaok with a 
purple hue ; powder brownish * cakes strongly* the best varietieB 
forming a vitreous coke with brilliant metallic lustra. 

Hydrous Coals. 

Lignite. — Deposits of lignite occur widely distributed throughout New 
Zealand* and in Otago and Southland, as pointed out by Dr. Hector 
(Jurors’ Bep, N.Z. Ex.* 1865, p. 874); they occur scattered over the surface 
of the primitive slate rocks of the interior. They are of recent tertiary age* 
being only overlaid by the newer drifts in the form of brick clays* ferru- 
ginous gravels, silts and shingle terraces. One of the most important of 
these lignite deposits is that near Mataura* in Southland* where a seam 
from 6 feet to 20 feet in thickness is worked by a number of small open 
casts for the local requirements of the district* and another important 
deposit of a similar nature, but from 9 feet to 80 feet thick* is also worked 
in the interior of Otago at Naseby* Eyebum* and Hyde. Besides these* 
many less important deposits of lignite occur throughout New Zealand ; 
thus near Te Anau Lake there are seams about 2 feet thick* and throughout 
the Lower Waikato basin and near Baglan ftirther deposits occur* some 
of the outcrops being several feet in thickness* but they are not worked 
owing to brown coals being more accessible and of better quality. Between 
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Napier and Masterton, again, somewhat extensive deposits of the lignite 
series are met with, in which, however, the seams of lignite are of no great 
thickness and have received but little attention. 

Brown Coal. — The principal deposits of brown coal in New Zealand 
belong to the cretaceo-tertiary formation, and, as pointed out by Dr, Hector 
(Oeol. Rep., 1678-79, p. 7), they are always at the base of the marine por* 
tion of the series in every locality where they occur. They always rest 
upon the basement rock of the district, marking a great unconformity and 
a long-persistent land area at this period. 

Thus they are overlaid by the Leda marls in the Waikato, the fucoidal 
greensands at Whangarei, and by the island sandstone in Otago and on 
the West Coast of the South Island. 

They are the most widely-distributed class of coals, being largely repre- 
sented in Auckland, Canterbury, Otago, Southland, and Nelson. 

In Auckland the coal from the Waikato is of an inferior character. It 
does not stand the weather well, and has a high percentage of water. The 
average composition of those coals is — 


Fixed carbon 47 08 

Hydro-carbon 83*84 

Water 17*80 

Ash 8*08 


10000 

Two mines are at present being worked in these deposits, one, the 
Huntly Mine, having a seam from 6 feet to 40 feet thick, and 
the other, the Waikato Mine, a seam from 10 feet to 18 feet in 
thickness. Besides these, tlie Bridgewater Colliery, near the Miranda 
Redoubt, which is now closed, was working a seam no less tlian 58 
feet thick. 

In Nelson there are a few seams of brown coal, none of which are at 
present being worked. Amongst these is a highly-inclined seam at Rich- 
mond near the town of Nelson, another at Earamea, and at Charleston, near 
Westport, a large seam of brown coal occurs over a considerable area of 
flat country, but is not worked since coal of better quality is near at 
hand. 

Taking an average of the analyses which have been made of these coals, 
their composition is as follows 



Fixed 

carbon. 

Hydro- 

carbon. 

Water. 

Aih. 

Bicbinoiid 

.. 48*88 

87*15 

9*04 

4*99 

ICsmTifa 

.. 88*90 

87*89 

16*86 

7*45 

Oharlecfton 

.. 40*88 

88*16 

81-09 

4*98 
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In Westland no seams of brown coal have been worked^ bat a few 
samples have been forwarded from the Qrey Coal Beserve, which have the 
following average composition : — 

Fixed carbon 46*98 


Hydro-carbon 81*18 

Water 18*42 

Ash 8*62 


100*00 

In Southland, mines have lately been opened in two seams of coal at 
the Nightcap Hill above Wairio, in which the composition of the coal is as 


follows : — 

Fixed carbon 47*61 

Hydro-carbon 21*04 

Water 20*24 

Ash 1*91 


100*00 

and another thick seam is known at Orepuki, which will probably be 
worked as soon as railway communication has been established. It con- 


sists of— 

Fixed carbon 41*21 

Hydro-carbon 89*09 

Water 11*14 

Ash 8*56 


100*00 

In Canterbury, a valuable series of brown coals exists in the Malvern 
Hills, which have often been locally altered, in the vicinity of intrusive 
rocks of later origin, to various stages between brown coals and anthracites. 
Mines are at present being worked in the unaltered brown coals at Spring- 
field, Smiihfield, Canterbury, Homebush, and Lees, in seams fixmi 8 feet to 
7 feet 6 inches thick, in which the quality of the coal often varies a great 
deal even between the top and bottom of the same seam. As an instance 
of this I may quote the analyses of the top and bottom of the feet seam 
at Springfield, from which it will be seen that the upper part was a glance 
coal, while the lower had the composition of a very good pitch coal. 

Top of Bcftm. Bottom of Bcim. 


Fixed carbon .. 

a a 

.. 68*2 

47-9 

Hydro-carbon •• 

• a 

.. 28-6 

41*8 

TVater . . 

■ a 

.. 8*2 

6*8 

Ash .. 

a a 

.. 10*0 

4*0 



100*0 

KKH) 
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The averago of tlxirteeu analyses of the true brown ooals from this district 
give 


Fixed oarbon . . 

. . 42*87 

Hydro-carbon.. 

.. 81*89 

Water 

. . 20*40 

Ash 

4*8-1 


100*00 


as their composition, the fixed carbon varying from 49 to 86 per cent., and 
tlio water from 18 to 24 per cent. Tlie coal fi*om the different mines does 
not vary a great deal in character, for good and inferior samples can be 
obtained from each. 

Besides that at tlio Malvern Hills, there are two seams of brown coal, 
each 10 feet thick, at the Bakaia Gorge, of which the average composition 


is — 

Fixed carbon 45-7G 

Hydro-carbon 26'G2 

Water XB-71 

Ash 8-91 


100 00 

and at Mount Somers a seam 26 feet thick occurs, having a composition 


of — 

Fixed carbon 89*60 

Hydro carbon 80 20 

Water 8-80 

Ash 12*40 


10000 

In Otago there ore brown coals of an inferior character near Oamaru ; at 
the Green Island near Dunedin ; and several other localities in which small 
mines only have been opened to supply local demands. 

The Green Island Mines, of which there are seven, are working 
seams of coal from 18 feet to 19 feet thick, and to a groat extent 
supply Dunedin with household fuel. The coals have an average com* 


position of 

Fixed oarbon 40*84 

Hydro*oarbon 86*67 

Water 18*67 

Ash 8*92 


24 


100*00 
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At Oamam the seams of coal are from 6 feet to 26 feet thick, but the out- 
put is very limited, the four mines at work having only yielded 8,770 tons 
during the year 1881. Their average composition is — 


Fixed carbon . . . . • . . . 89*70 

Hjdro-oarbon 80*60 

Water 17*18 

Ash 7*46 


100*00 

Besides these coals there is an important basin of a bettor class of brown 
coals in the Glutha and Tokomairiro districts, as well as at Shag Point, in 
which several mines have been opened. Of these the Eaitangata Colliery 
is working a seam 80 feet thick ; Eliott Vale, 20 feet ; Beal McKay 26 feet ; 
and Bruce 12 feet 6 iuchos. At Shag Point the Shag Point Mine is being 
worked in a seam 7 feet in thickness. The superiority of these coals over 
that from Green Island appears to depend upon their having a solid com- 
pact roof instead of the loose running sands of the latter locality. Their 


average composition is — 





Fixed 

carbon. 

Hydro- 

oorbon. 

Water. 

Aflb. 

Esitangata • . • . 

44*17 

38*24 

15*42 

2*17 

Eliott Yale 

41*60 

85*81 

19*48 

8*61 

Beal MoKay and Bruoe . . 

41*29 

4019 

12*37 

6*15 

Shag Point 

48*16 

88-70 

16*67 

6*68 


ViUh Coah, — The distinguishing characteristic of those coals is that 
they do not desiccate on exposure to the air to the same extent as the brown 
coals, besides which they, as a rule, contain a loss proportion of water in 
combination. They are chiefly met with as seams which overlie the bitu- 
minous coals of the west coast of the South Island, where however Uiey 
have only been worked in the Beefton district and at West Wanganui, 
They are again met with at Mokau in Taranaki, and at Whangarei. Borne of 
the altered coals of the Malvern Hills, Canterbury, might also be classed 
with those coals, but since tliey rejirosent various stages of change from 
brown coals to anthracites, it is best to group them together under the title 
of glance coals. 

The pitch coals of the West Coast may be divided into those from West 
Wanganui, those from Inangahua, those from the BuUer, and those from 
the Grey districts, of which only the two first have been worked. The 
seams vary from 2 feet to 10 feet in thickness, and the oompositiQn is as 
follows : — 



Fixed 

oarbon. 

Hydro- 

carbon. 

Water. 

ASb. 

Bailer 

.. 42 40 

86*60 

0*20 

11*80 

Greymoath 

.. 40*70 

46*01 

7*87 

6-83 

Beefton (Inangahua) 

. . 69*64 

80*98 

9*07 

•46 

Weat Wanganui , . 

46*00 

88*90 

4*80 

U‘M 
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At Ifokau the coal seams vary from 2 feet to 6 feet in thickness^ and a 
trial of the ooal against Waikato showed it to be one-fourth bettor, tons 
of the Mokau coal doing as much as 2 tons of the best Waikato (Hector, 
Gool. Bep. 1870-80, p. 21). Tho composition of these coals is — ' • 


Fixed carbon . . 

. . 


52*10 

Hydro-oarbon 

.. 

. . 

.. 8100 

Water . . 

. . 

. . 

.. 11*20 

Ash .. 

•• 

•• 

.. 2*70 




100*00 


At Whangaroi two mines are at present at work — viz., Kamo mine, in 
which there are two seams 4 feet to 4}^ feet and 8 feet to 12 foot thick respec- 
tively ; and the Whan Whau mine, in which the seam is from 5 feet to 9 feet 
tliick ; besides which outcrops of coal occur at Whareora 8 feet to 8 feet 0 
inches thick ; and at Hikurangi, ten miles from Whangarei, there are 
numerous outcrops of coal from 2 foot to 8 foot thick. 

The average composition of these coals from a number of analyses 


is; — 

Fixed Hyclro- 

oiurbon. carbon Water. Aah« 

Kamo .. .. 48*83 88*60 8*98 8*50 

WhaaWhsti .. 47*50 41*45 7*59 8*46 

Whaxeora , •• 45*94 88*79 7.06 8*21 

Hilrarangi . . 48*41 45*67 6*16 4*76 

making the average analysis of the coals from tho Whangaroi hold — 

Fixed oarboii 40*42 

Hydro-oarbon 41*18 

Water 7*45 

Aah 5*00 


100*00 

Anhydbous Ooals. 

Olanee Coale, — ^These, which are brown coals, altered variously in the 
vicinity of certain dykes and fldes of dolerite, arc only met with as workable 
seams in the Malvern Hills coalfield, whore they occur as seams from 2 foot 
to 10 feet thick. They occur in all stages of change from brown ooals to 
anthracites, and some of them might, with propriety, be classed undor tho 
subdivision of pitch coals, but since they all belong to a scries, I have 
thought it better to group all that have undergone any degree of change 
under the present head, those in which the percentage of water is high 
being left with the brown coals. Some of these witli a high percentage of 
water however, exhibit signs of change, the percentage of fixed carbon to 
hydro-carbon being large, as in the case of the seams at tho Bakaia Gorge, 
already quoted. The following table of analyses shows how varied they are 



872 TVawacHdnB. — Geology. 

in eomposition, and, as previously mentioned, the top and bottom of the 
same seam will frequently bo quito different : — 



Fixed 
carbon. • 

B[ydro- 

carbon. 

Water. 

Ash. 

Sprinsflold 

. 47*90 

41*80 

6*80 

4*00 

Brockley 

. 49*99 

85*22 

11*79 

2*60 

SpringfiGld 

. 50*60 

38*80 

7*80 

2*80 

Ayers (thin seam) 

. 52*01 

8*69 

4*89 

89*41 

Brockley 

. 63*29 

82*04 

12*65 

2*02 

HilVs mine 

. 53*80 

88*97 

9*98 

2*76 

Hpringfield 

. 65*60 

80*90 

4*20 

0*40 

lliirs mine 

. 69*89 

83*78 

8*80 

2*94 

Williamson’s . . 

. 61*90 

26*80 

*90 

10*40 

Kowliai .. 

. 61*10 

85*40 

1.60 

1*90 

Ayers (thick seam) 

. 62*21 

18*99 

5*20 

13*60 

Hpringfield 

. 63*20 

23*00 

8*20 

10*00 

Hakaia Gorge . . 

. 61*51 

21*27 

676 

7*40 

Achpron 

• Oo 80 

5*88 

4*67 

24*25 

Kowbai . . 

. 06*10 

14*10 

2*20 

17*60 

Malvern HiIIh . . 

. 07*49 

17*89 

2*12 

12*60 

Hart’s mine 

. 69*62 

14*92 

2*77 

12*69 

Malvern Hills « . 

. 73*94 

16*60 

860 

6*86 

Kowhai.. •• 

. 80*01 

10*95 

6*50 

2*54 

Malvern Hills .. 

. 8820 

12*10 

2*20 

2*50 

Acheron . . 

. . 88*91 

— 

8*17 

7*92 


Semibitmiinoui Coals , — Tlio only coals of this class of which we know 
anything ore those from the well-known Kawakawa colliery at the Bay of 
Islands, the output from which for the year 1881 was 50,277 tons, or about 
^ of the total quantity of coal raised in New Zealand during that year. 
The mine is worked in a seam which is from 4 feet to 15 feet thick, and the 
coal has an average composition of — 


Fixed carbon 55*59 

llydro^rbon 86*10 

Water 4*19 

Ash 2*13 

100*00 


It varies a good deal in its physical characters, being sometimes exoeodingly 
hard and at others quite soft, but the composition is moderately constant. 
It is an excellent steam coal, and is largely used on the coasting steamers. 

The same class of coal also occurs at Preservation Inlet in Otago, where 
it is found in thin impure seams, having the following average obmpo- 
sition : — 

Fixed carbon 81*87 

Hjdro^corbon 28*06 


Water 4*87 

AA 6*90 


100<W 
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Besides which tlaere are nnmerous small seams, 10 inches thick and less^ 
occurring in the jurassic strata in various localities, as the Hokanui Hills 
and Mataura, Southland ; Waikawa, Otago ; and the Waikato Ilcads, Auck> 
land ; in fact wherever the formation occurs, but since they have never been 
found in seams wliioh are of sufficiont thickness to work remuneratively 
they do not merit any special attention. 

Bituminoua Coale , — These coals are, so far as is at present known, 
exclusively confined to the west coast of the South Island. At Collingwood 
they occur as thin seams from 27 inches to 82 inches in tliickness ; one 
mine being at present at work in this district. The average composition of 
the coal from this locality is — 


Fixed carbon . . 

63-20 

Hydro-carbon 

88-18 

Water 

2 -oe 

Ash 

C-47 


100-00 

At Westport seams of bituminous coal occur 

from 4 feet to 50 feet in 

thickness, and two mines are at present at work. 

The estimated quantity of 

coal in this field, from accurate Burveys, is 140,000,000 tons, which is pro- 
bably considerably below the mai k. All the coal is level, free, and generally 
at an elevation of from 1,000 to 8,000 feet above the sea. The average 

composition of the coal is — 


Fixed carbon , . 

riS-Hj 

Hydro-carbon.. 

.41H8 

Water . . 

3 08 

Afth . . 

1-23 


100-00 

There are also two small areas of highly-inclined, faulted coal, which is 

much crushed, and too tender to bo markoiahlo. 

It has the following com- 

position : — 

Fixed carbon 

76-05 

Hydro-carbon 

21*29 

Water 

1*40 

Adi 

9*26 


100-00 

Two mines have been opened to work this 

coal, but both arc now 


abandoned. 

At Greymonth another series of bitaminous coals has boon worked in 
which the percentage of fixed carbon is considerably less tlian in that from 
Westport. It is, however, an exceedingly viJuable gas coal, and the coke 
ma4e from it is as good as can bo procured. The seams vary in thickness 



874 


Transactions, — Oeolomy. 


from 7 foot to 17 feet, those which have been worked hitherto being all 
12 feet thick or over. Two mines are at present at work here, but another 
which has been sold will, it is probable, bo shortly at work again, and a 
new company is being formed to open up another lease. The average com- 
position of those coals is as follows : — 


Fixed earbon 58*25 

Hydro-oarbon 88*78 

Water 1*48 

Aah , . . . 6*54 

100*00 


There is also a small deposit of coal at Kanieri in Westland, of which 


the composition is — 

Fixed carbon 47*50 

Hydro-carbon .. 30*17 

Watcsr l‘H7 

Ash 20*46 

100 00 


and outcrops are also known farther south near the Paringa River, but no 
work has been expended in opening them up. 

The question of the evaporative power of the different coals is now 
receiving the attention of the department, since it has been found that the 
number which theoretically represents the number of pounds of water which 
can be converted to steam, by the combustion of a pound of each coal, is 
only approximately true for the hydrous varieties, giving them a higher 
theoretical power than in practice they are found to possess. 

Bituminous Peat , — Chatham Islands. This mineral is described (Col. 
Mus. and Lab. Reports, iii., p. 11) as follows : — 

“ Colour, black ; somewhat vesicular, otherwise very compact ; lustre, 
rather dull generaUy, bright jot on margins of vesicles. Bums freely to a 
white ash with much dame ; when once set fire to, all the carbonaceous 
matter is consumed without re-ignition. Does not cako; powder of mineral 
brown ; ash, alkaline ; sulphuretted hydrogen cannot be detected in its smoke. 



Analysis In its 
noRDiuoradition. 

Analysis after 
exposure to air 
nnUl its weight 
Isoonstant, 

Fixed carbon 

19*87 

20*41 

Hydro-carbon . . 

64*07 

66*48 

Water 

7*18 

4*61 

Ash 

8*88 

8*55 


100*00 

100*00 


Percentage of fixed carbon, deducting water and ash .. .. 28*51 

Pereentsge of hydro-carbon, dedooting water and aah . . 70*49 


100*00 



Cox . — Oit the MimrcJcffy of New Zealand. 


875 


“ This mineral was first discovered by Mr. Traill, occurring in detached 
masses of irregular form and considerable size in the superfioial gravels and 
l>eat deposits at most points along the low eastern shore of the Chatham 
Islands. It appears to have no connection with the brown coal and lignite 
deposits which occur in the same island ; nor could Mr. Traill discover any 
distinct bed or scam of this mineral. It is very interesting on account of 
its highly bituminous character, resembling that of tlie oil-shale found at 
Mongonui, Auckland." 

A similar mineral is found on the Auckland Islands, and is mentioned 
by Dr, Hector (Trans. N.Z. Inst., vol. ii., p. 183). 

BUnminoua Shale . — A mineral closely approximating to Torbanito is 
mentioned by Dr, Hector (First Coal Report, 180G, p. 44) as coming from 
Awatere, near Mongonui, Auckland, it is very coherent, close-grained, 
hard and tough, almost elastic, docs not show the sliglitest indications of 
lamina or cleavage planes, having a smooth semi-conchoidal fracture in 
every direction. Colour, dull black ; porfoctly homogeneous ; powder, brown 
or chocolate colour ; sp. gr. 1*112 ; ignites with case and bursts into dame, 
which is sustained for a long time and with great vigour. Flame at first 
luminous and bright, but soon becomes long and smoky. During com- 
bustion small oil-bubbles are seen escaping. Heated to dull rod heat in 
closed crucible, 28 per cent, of light, non-cohoront, cellular and slightly 
lustrous coke remains, which burns readily in free access of air to a white ash. 


Analtsik. 

Volatile mat tor . . 75*20 

Carbon in ooko . . O' 80 Itelative percentage 

Hygroeoopio wator . . 1 *80 of 

Aeh i;)*70 Volatile matter . . 88*9.) 

Sulphur .. .. traces Fixed carbon . . .. 11*01 


10000 100*00 
Carbonaceous Shale. — A mineral having the composition of — 

Fixed carbon 14*90 

Uydro-oarbon 89*89 


Water 674 

Ash 88*91 


100*00 

occurs at Orepuki, Boutliland, and is reported on (Ool. Mus. and Lab. 
Reports, xi., p. 11), and another from Blueskin Bay, Otago, is also men- 
tioned (Ool. Mus. and Lab. Reports, xiii., p. 21), which is composed of— 


Fixed carbon 18*81 

Hydro-carbon 99*78 

Water 10*76 

Aidi 45*05 


100*00 
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Thoso are only hydrons shales oontaining a certain percentage of oarbona- 
oeouB matter, and are not of any use for the distillation of oil. 

Carltonacfous Mineral, Whangaroi. — This is described by Captain Hutton 
(Trans. N.Z. Inst., vol. iii., p. 260) as follows: — “Colour blade, with 
shining rosinouR lustre ; streak and powder, black ; very brittle, but does 
not dirty the fingers. H. about 2. In the fiame of a spirit lamp it bums 
to a white ash without altering its shape, and without giving ofT any odour 
or smoko, but it will not bum if taken out of the flame. It appears to be 
nearly pure carbon without any admixture of bitumen. Dr. Hector gives 
the following composition for this mineral : — 


Fixed carbon . 34*20 

Hydro^oarbon 17*00 

Water 82.20 

Ash 1C*60 


100*00 

from which it appears to be a non-caking lignite approaching jot, burning 
with difiSculty, giving but little flamo, and a white ash. 

Elateriu (Elastic Bitumen), CUg. — ^Tho occurrence of this mineral on 
the coast of the North Island is mentioned by Dr. Hector (Jurors* Bep. N.Z. 
Ex., 1866, p. 426) as easily impressed by the nail, and perfectly free from 
any impurities. Prof. Livorsidge (Trans. N.Z. lust., vol. x., p. 491) again 
mentions its occurrence at Poverty Bay, the following being his description 
of the specimen : — “ The exterior surface is of a brown colour, within it is 
black, bums with a luminous smoky flame, emitting a bituminous odour ; 
leaves a small quantity of white ash ; breaks with oonchoidal fracture ; very 
brittle ; possesses bituminous odour.** 

It has only up to the present timo been found as pieces on the East 
Coast of the North Island, and on the Island of Eawau, and may possibly 
not be a natural product, but lost from some ship. 

Petroleum , — The first mention of this mineral oil is by Dr. Hector (Gool. 
Bep., 1866-67, p. 4), whore ho describes its mode of occurrence at Tara- 
naki, and he has also (Geol. Bep., 1878-74, p. xviii.) given a description of 
tho oil-springs at Poverty Bay. 

Mr. Bkey has, in a paper on the mineral oils of New Zealand (Trans. 
N.Z. Inst., vol. vi., p. 268), given a very godd description of their phyaicid 
characters. 

1. Su^ar Loaves, Taranaki , — A very remarkable oil having i^. gr. *960 
to *064 at 60° Fahr., dirty green colour by reflected light ; opaque, excq»t in 
thin films, when it has a deep red colour by transmitted light. At 60° 
Fahr. is quite liquid, and though at lower temperature it has considerable 
consistency, yet when reduced to 6° Fahr. it does not become solid. Has 
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a mawkish but not unpleasant odonr, being very different in tliis respect 
hrom most rock oils, and is espcoially free from all traces of sulphuretted 
hydrogen. Minute flakes of a white substance float in the oil, and are 
gradually deposited when it is allowed to remain quiet at a low tempera- 
ture, nearly the whole of this solid substance becoming dissolved when the 
oil is gently heated. Boils at 840^ Fahr., and does not appear to evaporate 
at ordinary temperatures. Vapour inflames at 260” Fahr. ; does not con- 
tain paraffin. Very valuable as a lubricant on account of its low freezing 
and high volatilizing points. 

2. Poverty Pay, —A true paraffin oil. Opalescent and Uiickly inter- 
spersed with minute flaky particles of a white colour ; by warming the oil 
gently these particles subside, and the oil manifests the following cha- 
racters : translucent in masses of considerable thickness ; eolour, red by 
transmitted and blackish-green by reflected light ; flows readily and gives 
off the usual odour of crude petroleum. Its boiling-point at 80 ins. baro- 
metric pressure varies from 289” to 291° Fahr. The temperature at which 
the vapom* inflames is from 280° to 288’ Fahr., and sp. gr. from *864 to 
•871 at 00° Fahr. Passes into a jelly-like mass at 50° Fahr., owing to the 
quantity of paraffin dissolved in the oil. 

8. Manulahif Wautpii River . — Is tlie lightest natural mineral oil known 
in the colony. Colour, pale brown ; nearly or quite transparent ; does not 
manifest a green-black colour by reflected light ; flows with great freedom ; 
has the odour of kerosene ; sp. gr. *8294 at 60° Fahr. ; burns well in a 
kerosene lamp for some time. Contains only traces of paraffin, and does not 
acquire any increased consistency when the temperature is lowered to 8° Fahr. 

For details concerning tlie constitution of these oils I must refer the 
reader to the paper above cited, and also to another by the same author 
(Trans. N.Z. Inst., vol. xi., p. 460). 

Dopplerite.—A mineral grease rosombling dopplerite was collected by 
Dr. Hector from Waiapn in 1872, and daring 1880 a specimen of the same 
mineral was forwarded to the Colonial Laboratory for examination on the 
supposition that it was OEokerite or native paraffin. 

This substance is of a soft greasy nature, brownish-yellow colour, and 
possesses a strong odour of paraffin. It burns readily with a smoky flame, 
leaving a large quantity of ash, and consists, according to Mr. Skey (Trans. 
N.Z. Inst., vol. xiv., p. 898) of 8*1 per cent, oils ; 9*8 per cent, paraffin ; 
26*9 per cent, earthy matter; 11*8 per cent, water; and 49*4 per cent, 
oxygenated hydro-carbons. 

OeokerUet OH.-— This mineral is mentioned by Dr. Hector (Jurors* Bep. 
N.Z. Bx., 1666, pp. 267, 486) as occurring in the brown coals of Duustan, 
Otago. We have, unfortunately, no specimen of this. 
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Amhtitf (Betinite). — Dr. v. Hochstetter is the first to mention the oeonr- 
renoe of tliis mineral in New Zealand (New Zealand, 1868 ; Eng. ed., p. 
79). He describes it as follows: — Fossil resin imbedded in the coal, 
sometimes in pieces from the size of a fist to that of a man's head, but 
usnally only in smaller groups. It is transparent, very brittle, and has a 
oonchoidal and quite glossy fracture. Colour changes from a bright yellow 
to dark brown ; is easily ignited, much more so than the kauri gum ; burns 
with a steady fast sooting flame, and developes a bituminous rather than 
aromatic smell. Mr. Biohard Maly found as a mean of throe chemical 


analyses of this fossil resin<- 
Carbon 

76-63 

Computed 

.. 76-66 

Hydrogon . . 

10-58 

• • 

, . 10-88 

Oxygen < . 


♦♦ • • 

.. 12-78 

Ash 

•19 

♦» • • 

•19 


10000 

yelding the formula 0** 0^ It shows great indifference to solvents ; 

by friction it becomes electric ; H. 2, sp. gr. 1*084 at 12*^ B. It is suffi- 
ciently cliaracterized to deserve a special name, but it comes so near to 
real amber in composition that it deserves the name of Ambrite.” 

Dr. Hector also mentions its occurrence (Jurors' Bop. N.Z. Ex., 1805, 
p. 426) under the name of Betinite, in the brown coals of Hyde, Caversliam, 
Tuapoka, Waitahuna, and Dunstau ; and Professor Liversidge (Trans. N.Z. 
Inst., vol. X., p. 490) again describes samples from Dunstan and the Bay of 
Islands, It is of common occurrence in the brown coals of New Zealand 
wherever they occur, being sometimes in moderately large blocks, and at 
others as dispersed grains. 

MeUiu, ^ M* + 18 H. — A specimen of this mineral was first collected 
by Oaptain Hutton from the Thames in 1870, and the specimen is described 
(Col. Mus. & Lab. Beps., vi., p. 16) as a resinous looking substance, with a 
splintery fracture. Another specimen was collected by Dr. Hector in 1876 
from a cave in Bligb Sound, and is mentioned in the Twelfth Laboratory 
Beport under the number 1915. There is no description and none of the 
mineral remains. 

NoM-IfaTAiimc Minsbals. — Class HI. 

SULPHUB AHD SbLBNIUK. 

Sulphur^ S. — Considerable quantities of this valuable mineral occur on 
White Island, where it is deposited from numerous geysers and an enormous 
boiling spring near the centre of the island (Hector, Jurors' Bep. N.Z. Ex., 
1865, pp. 84, 425), and it occurs in smaller quantities on various other 
islands in the Bay of Plenty. It is also deposited from fumaroles at the 
Botomahana hot lakes and Taupe, and in several other boalitisB where hot 
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springs occur (Hoobstetter, New Zealand, 1868, Eng. ed., p. 401). It is 
found again as an offloroscenco on tiie sulphur sands of lower cretaceous 
age at Waipara (Haast, Geol. Hop., 1870-71, p. 11), and at various other 
localities ; and the late Mr. E. H. Davis mentions its occurrence (Qeol. 
Bep., 1870-71, p. 181) in Doran’s No. 2 Beef, at Wangapeka. Analyses of 
samples from White Island liave given tlie following results : — 




Liversidge. 



Cox. 


Sulphur . . 

09*614 

09*ri54 

98*888 

00*9 

91*1 

62*6 

Foreign matter . . 

*386 

-446 

1*112 

•1 

5*9 

87*6 


100*000 

100*000 

100*000 

100*0 

100*0 

100*0 


They vary in physical characters from a massive rich sulphur yellow 
mineral to a loose friable variety with a pale-groonish tinge and some very 
beautiful, although small, crystals also occur. These are of a pale-greenish 
colour, and consist chiefly of sharp aoiciilar rhombic prisms ; but some very 
unusual combinations also occur which have boon described by the late Mr. 
E. H, Dnvis (Trans. N.Z. Inst., vol. iii., p. 281). They are frequently 
associated with crystals of selenite. 

Seieniunt, Be. — Prof. Liversidge (Trans. N.Z. Inst., vol. x., p. 491) states 
that he obtained traces of selenium in the massive yellow variety of sulphur 
from White Island. 

Non-Metallic Minerals. — Class IV. 

, f Salts of ammonia, potash, soda, baryta, strontia, lime, 

Haloids and Salts. J \ . 

( magnesia, alumina, yttna, and ceria. 

Salts of Soda. 

Glauber Salts, Na S + 10 H. — A specimen of this mineral was for- 
warded for determination by Mr. W. 11. Beetham in 1874, The locality of 
its occurrence is Brancopoth, Whareama, Wellington. 

Salts of Baryta. 

Barytes, Ba S. — This mineral was collected by Dr. Hector from Akiteo 
in 1867, and Mr. Skey mentions its occurrence (Qeol. Bep. 1870-71, p. 85) 
in the auriferous reefs of the Thames. Mr. MoKay collected a specimen 
from Paonui Point, near Napier, in 1874, and specimens have also been 
received from Te Arai Point, Auckland, and from near East Cape. The 
following specimens ore at present in the collection of the Colonial Mu- 
seum : — 

1. Crystals of Barytes. — Crown Princess Claim, Thames. Of a pure 
white colour, the largest crystal being about half an inch long. They are 
of a tabular form, consisting of the prism co P ; the braohypinacoid qdPoo 
and the basal pinacoid OP, but in some forms the braohypinacoid is re- 
placed ly small faces of the brachydome . 
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2. CrtfBUtU nf Barytes , — Tliamos. A very interesting specimen, con- 
sisting of on enomstation of small white transparent crystals, the largest 
being about i inch across. These crystals are all tabular, and consist of 
the prism odP (a), the macropinacoid odPqo (/>), the brachypinaooid 
odPod , and the basal pinacoid OP (/f), thus forming octagonal plates. In 
some crystals the macro- and brachypinacoids are developed to the extinc- 
tion of the planes of the prism, when four-sides tabular plates ore formed, 
and in others again the macrodome Foo (e) and the brachydome Pod (/) 
either bevel the edges of the macro- and braohypinacoid or completely ex- 
tinguish them, giving rise to the following crystals ; — 





8. Barytes with Quartz, — Opotiki. A massive variety of a yellowish 
colour cementing irregular pieces of quartz. This specimen was presented 
to the museum by the late Bev. Bichard Taylor. 

4. BadUftiny Barytes, — Waikouaiti. A specimen presented to the 
museum by the Hon. W. B. D. Mantell, M.L.C. 

Witherite^ Ba C. «-The occurrence of this mineral in some of the mmes 
at the Thames is mentioned by Mr. Skoy (Gcol. Bop., 1870-71, p, 85), but 
we have not, unfortunately, any specimen in the museum collection. 

Salts of Lime. 

Cakite, Oa G. — This mineral is so widely distributed in New Zealand in 
various forms that it is unnecessary to refer to every instance of its occur- 
rence which has been mentioned. 

Crystallized Calcite, — Dr. Hector mentions its occurrence in the tertiary 
rocks of Otago (Jurors* Bop. N.Z. Ex., 1865, p. 8), as Dogtooth Spar in 
limestone at Mooraki, and as Iceland Spar in limestone, marble, etc. 
(Jurors' Bop. N.Z. Ex., 1865, p. 487); and Dr. v. Haast (Jurors' Bep. N.Z. 
Ex., 1805, p. 256) mentions it in cavities of the volcanic rocks of Canter- 
bury. Professor Livorsidge also (Trans. N.Z. Inst., vol. x., p. 491) men- 
tions 16 different specimens of calcite from Dunedin, which are all crystal- 
lized as rhombohedrons or combinations of the rbombohedr<m and scaleno- 
hedron. In the Colonial Museum we have the following speeimens : — 

CaUite icUh Vyrites^ Thames. — A massive oxystalline variety with rbom- 
bohedral cleavage and small rhombohedral crystalB in cavity. Colour, 
white. 

CakiU with KatroHie, Dunedin. — Small rhombohebral crystals B, onA 
also acute rhombohedrons in cavity in basidtic rook. Colour, pure white 
and transparent, to dirty grey. 
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Thames. The terminal ond of a largo soalenohodron on whioli 
an inomstation of small rhombohedral crystals has formed. 

Calcite with Aragonite. — Soaoliff, near Waikouaiti. A number of small 
obtuse rhombohedrons built up, one on the other, giving tlie whole crystal 
the appearance of a liexagonal prism with serrated edges, and with terminal 
rhombohedral planes. It is in a cavity in basalt. 

Calcite . — Beacliff. A similar specimen to the last, but less perfect. 

Calcite . — Cape Bodney. A block of white rhombohedral crystals of 
large size. 

Smoky Calcite . — Cape Bodney. A slab of beautiful rhombohedral 
ctystals of calcite of a smoky colour. 

Calcite (Dogtooth Spar). — Tararu Creek, Thames. A large slab of 
breccia with acute rhombohedral crystals of a pale yellow colour on the 
face. 

Moeeive Crystalline Calcite . — In this form calcite is of common occur- 
rence as veins traversing many different sorts of rocks. It notably occurs 
in the slate of tlie Tokatea Bange at Coromandel, and in the mines of the 
Thames, whore, owing to its decomposition in contact v^ith acids, the car- 
bonic acid gas is formed which is found in such large quantities at the lower 
levels of the mines, sometimes rendering futile all attempts at ventilation. 
It is also frequently met with as large veins in the Maitai limestone of lower 
carboniferous age both in Nelson and Otago, and again associated with the 
crystalline marbles of the West Coast and Collingwood. It has also been 
found, under most interesting circumstances, in some of the granites of tlio 
West Coast Bounds, where it occurs as large rhombohedral masses entering 
into the composition of the rook as an accessory mineral. 

Marble. — Some very fine deposits of marble occur in New Zealand, in 
Caswell and Milford Sounds on the West Coast, as mentioned by Dr. 
neotor (Beport of Explorations of West Coast of Otago, ** Provincial 
Gazette’’ and Jurors’ Bop. N.Z. Ex., 1865, p. 8), and in the former 
locality a quarry has been opened out by a newly-formed company* The 
better varieties are of a pure white colour and saccharine texture ; they are 
reported by Mr. McEay to occur moderately free from joints, and to be 
obtainable in large blocks (Gool. Bop., 1880-81, p. 115). There is also 
a coarser crystalline variety, as well as a black-veined marble, which occurs 
in considerable quantities. Marble of good quality again occurs at Oolling- 
wood and on the Biwaka Bange between Takaka and Motuoka, and 
a orystallina limestone, frequently called naarble, is also found associated 
with the lower carboniferous rooks, and is met with in Nelson; the 
Blue Mountains, near Palmerston, ' Otago ; and in the Clent Hills, 
Canterbury. 
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Madrepore Limestone. — At Beefton a limestone oooixrB, chiefly composed 
of large madrepore corals, which if cut and polished would afford a most 
beautiful ornamental stone. 

JAthographic Limestone. — A stone suitable for most classes of lithographic 
work has been found in considerable quantities at the Abbey Bocks, West- 
land, and again at Amuri Bluff ; but at the latter locality it is too much 
traversed by joints to be of any value. 

Chalk. — Dr. Hector mentions (Trans. N.Z. Inst., vol. ii., p. 178) the 
occurrence of chalk with flints on Campbell Island, and during 1880 a 
deposit of chalk, not loss than 100 feet thick, was discovered at West 
Oxford, Canterbury, of which Dr. Hector says (Oeol. Hep., 1879-80, p. xviii.) ; 
** The samples of chalk obtained have more perfectly tlie mineral character 
and texture of English chalk than Any previously discovered in New Zea- 
land.^ The rock is pure white, fine-grained, and soft enough to be used for 
the manufacture of crayons. 

** Its composition as determined by analysis is as follows ; — 


Galoio oarbonato 82*26 

Magneaie carbonate 1*84 

Ferric oxide . . traces 

Silica 15*09 

Water 0*21 


100 * 00 »» 

Stalactites and Stalagmites occur in all the many limestone oaves of New 
Zealand, some of them being of great size and beauly. Of these the oaves 
at Whangarei, Waipu, OoUingwood, and Mount Somers are well known for 
the variety in form and size in which these deposits of lime occur. 

Travertine. — ^Dr. v. Haast mentions (Jurors' Bep. N.Z. Ex., 1865, 
p. 256) a deposit of travertine from calcareous waters at the Weka Pass, 
and it occurs on a small scale in many locaUties, but no large deposits are 
known.* 

lAmestone occurs very widely distributed throughout New Zealand in all 
degrees of purity and texture from a marl with 4 or 5 per cent, of carbonate 
of lime to a limestone which is nearly pure. Hydraulic varieties also exist, 
and at Mahurangi a deposit of this sort has been worked for some time 
post. 

Aragonite^ O'a 0, is by no means of so common occurrenco as oalcite, but 
has still been found in a few locaUties. Dr. Hector mentions it (Jurors’ 
Bep. N.Z. Ex., 1865, p. 266) in cavities in basaltic rocks at Dunedin, and 

* A remarkable deposit of this miueral oocam on the Alfred Biver, a branch of the 
Manila Biver, In tairaeaa which are in the aggregate about 400 feat in height. They are 
bhiafly eompoaad of moss which has been petrified by the calcareous waters, and are now 
partially clothad by a fresh growth of this moss. 
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Dr. Y. Ilaaet (Jurors* Hep. N.Z. Ex., 1805, p, 256) states that it oooors 
lining fissures and cavities in the volcanic rocks of Banks Peninsula. In 
1869, Capt. Hutton collected specimens from the Eldorado claim, Thames ; 
in 1870 a specimen with calcite was forwarded from Oamaru by Mr. Traill ; 
in 1875 Mr. McKay collected specimens from Whangaroa North, and in 
1877 another from Waitaki. Prof. Liversidge (Trans. N.Z. Inst., vol. x., 
p. 498) describes four specimens from Dunedin, three of these being in 
amygdaloidol cavities, associated with calcite, and corresponding with the 
specimen 1 collected from SeocliiT (mentioned under calcite, p. 881) ; the 
fourth being rosettes of pale yellow-coloui‘od prisms. The acicular crystals 
of carbonate of lime mentioned by Dr. Hector (Handbook of N.Z., Mel- 
bourne Exhibition, 1880, p. 108) as deposited from a hot spring at Waipiro 
are also probably aragonite. The specimens in the Colonial Museum are: — 

1. Crystals of Aragonite , — Eldorado Claim, Thames. A pure white 
transparent variety in prismatic crystals, consisting of the prism odP, the 
bracliypinacoid odPoo , and the braebydome Poo . 

2. Crystals of Aragonite , — Quartz hills, Collingwood. Those include a 
large collection which 1 made during the summer of 1880, some of the 
groups of crystals being of exceeding beauty. They occur under somewhat 
unusual circumstances, having crystallized in small recesses about a foot 
deep in an isolated patch of limestone which occurs there. They consist 
chiefly of rhombic prisms, maoled along a face of ooP. They sometimes 
assume a more or loss radiate form, but far more frequently interlace, 
forming a most beautiful network of fine acicular crystals. In some oases 
again they occur as little tufts of cream-coloured crystals about half an 
inch in diameter, and again as small bunches of acicular crystals, which 
are frequently terminated by very small stalactites. They are generally of 
a pale cream colour, but in some oases are brown, owing to the presence of 
ferric oxide. 

Gypsum {Selenite)^ 6a B + 2 H. — This mineral occurs in several loca- 
lities in Now Zealand, eitlior in groups of crystals associated with sulphur, 
as on White Island, where it also occurs in a massive form with sulphur 
disseminated through it; or as nests of crystals in clay or marl, as at 
Moeraki and Waihao. The first mention of it in New Zealand is by Dr. 
Hector (Jurors’ Hep. N.Z. Ex., 1865, pp. 85, 266, 422, and 487), who 
states that it is found orystallizod in clay at Moeraki, and also in lenticular 
masses at the same locality. It is again mentioned by Dr. v. Haast 
(Jurors’ Bep. N.Z. Ex., 1865, p. 256) occurring as crystals on the surface 
of tertiary shales at Tenawai. Dr. Hector also mentions the occurrence of 
gypsum (Trans. N.Z. Inst., vol. ii., p. 807) in the auriferotts rooks of the 
Themes (Trans. N.Z. Inst., vol. iii., p. 278), at White Island (Geol. Bep., 
1878-74, pp. xii. and xviii.) in the sulphur sands of Amuri Bluff and the 
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black shales of the Awanni series at Poverty Bay ; Mr. Skey {GeoL Bep., 
1870-71, p. 88) mentions its occurrence at the Thames; Dr. v. Haast 
(GooL Bop., 1878-74, p. 18) as crystals in dark greyish sands at Lake 
Heron; and Mr. McKay (Geol. Bep., 1880-81), at Waihao Biver, Canterbury. 

Professor Liversidge (Trans. N.Z. Inst., vol. x., p. 498) has described 
some rough crystals from Moeraki and Awamoko, and thin, columnar, 
opaque white crystals, sometimes interlacing and somewhat fibrous, from 
White Island, as well as a white opaque mammillated encrusting mass from 
a cave at Mr. Nicholas*, Lake Wakatipu. 

Besides these, spccimouB have been forwarded for identification from 
tlie Malvern Hills by Mr. H. H. de Bourbel, from the Kaitoki Banges, New 
Plymouth, by Mr. Bobert Hughes, and tho Thames by Mr. McDonald. 
The specimens in the Colonial Museum are chiefly from White Island 
(from which locality a very beautiful oqlloction has been made by Dr. 
Hector), and from •Waihao, Canterbury. 

Dr. Hector has described those from White Island as follows (Trans. 
N.Z. Inst., vol. iii., p. 284) : — The specimens obtained from the edge of 
the lake are chiefly masses of sulphate of lime, sometimes in tho form of 
massive gypsum, but more frequently crystallised in the form of oblique 
prisms of selenite. The faces of these crystals are frequently coated with 
crystalline films of pure sulphur.** 

The specimens from Waihao are transparent crystals of selenite roughly 
crystallized and imbedded in clay-shale. 

They occur chiefly as crystals, consisting of the prism ooP., the olino- 
pinaooid odPoo , and the hemipyramid -P ; and they are frequently macled, 
idong a face parallel to the orthodiagonal, to form rough arrow-head 
crystals, sometimes of considerable size. They are sometimes arranged in 
stkUite groups. 

A specimen has also been collected from Tohatapu, in the Otamatea 
arm of Eaipara Harbour, where it occurs as opaque white plates imbedded 
in a sandy marL 

Apatite, 8 Oa” -f Ca (Cl, F). — ^This mineral is mentioned by B. 
Daintree, Esq., F.G.S. (Trans. N.Z. Inst,, vol. vii., p. 459), as slender 
acicular crystals occurring in dolerite from tho Hororata district, and as 
long prisms in dolerite from the Acheron section. 

Salts or Maonbsxa. 

Magnedte, Mg C. — A soft, white, earthy variety of this mineral is in the 
collection of the geological survey from Botorua, and a nearly pure, white, 
massive form has also been collected by Mr. S« P. Smith from the Chatham 
Islands. In 1876 1 collected a crystallized specimen from OoUingwood, in 
which the rhombohedral cleavage is very perfoct, cdonr white, lustre pearty. 
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Dolomite^ 0*a C + Mg C.— Dr. v. Haast moutious the ooourrenco of this 
mineral at the Malvern Hills (Jurors* Bep. N.Z. Ex., 1866, p. 266) iutcr- 
Btratihed with augitic greenstone, and it was colleoted by Dr. Hector in 
1872 from Collingwood. 

Vearhpar, — K speoimeu of this mineral was oollected by Dr. Hector in 
1878, from the Big Pump Shaft at the Thames. 

Kyeom-eaHt Mg S -f 7 11. — Dr. Hector mentions the occurrence of tliis 
mineral on Murison’s station in Otago (Jurors' Bep. N.Z. Ex., 1806, p. 488). 

Salts or Alumina. 

Taninahiu , — This mineral, whicli is a double hydi’ous phosphate of 
alumina and potash, part of the alumina being replaced by ferric oxide, was 
first discovered by H. Bichmoud, Esq., at the Sugar Loaves, Taranaki, 
where it occurs as thin seams which occupy fissures in the traohytic rocks. 
It is described by Dr. Hector (Juror's Bep. N.Z. Ex., 1865, p. 423) as of 
a yellowish-white colour; amorphous and soft; readily fusible before the 
blowpipe, and in other respects rcsombling wavellito. It has the following 
composition : — 


riiosphorio acid 



35*05 

Alumina 



21*18 

FerrouH oxide . . 



4*16 

Lime . . 



•65 

PoiaBh 



4*20 

Soda . . 



traces 

Chlorine 



•46 

Sulphuric acid 



traces 

Itisolubic in acid (silica) 


•80 

Watei driveu off at 212® 

ir.-40i 

83*00 

»♦ 1. 

red heat 

17-00) 

10000 


and has a slight acid reaction. 

Wavellite^ -f 12 H. — Occurs as thin seams of a dark, yellowish- 

brown colour, hard, translucent, and infusible, traversing the taranakite in 
various directions, and is mentioned by Dr. Hector (Jurors* Bep. N.Z. Ex. 
1866, p. 424). 

Alunngenet ^ &• + 18 H, is mentioned by Dr. Hector (Jurors* Bep. 
N.Z. Ex.| 1866, p. 488) as occurring in some of the brown coals. In 1867 
a specimen was forwarded from Tuapeka by Dr. Halley, which proved to be 
nearly pure sulphate of alumina. It was colourless and well crystallized 
and completely soluble in water. The following analysis shows that its 
composition is — 

Sulphate of alumina, with traces of sulphate of lime . . 65*60 


Sulphate of lime 1*01 

„ magnesia 2*99 

Alkaline sulphates 8*00 

Water 87*40 


26 


100*00 
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In 1868 a speoimeu, also consisting chiefly of sulphate of alumina, was 
forwarded for identification by Mr. G. Bichardson from Bancowers Island, 
Manawatu. 

Alum^ B *6* + S* + 24 H. — The first mention of the occur- 

rence of this mineral in New Zealand is by Dr. y. Hochstettor (New Zea- 
land, 1868, Eng. ed., p. 408), who states that on Puai Island, in the 
Botomahana Lake, he found films of fibrous alum under cakes of siliceous 
deposit. 

Dr. Hector mentions its occurrence as a product of deoom 2 )osition of 
pyritouB shale at Waikouaiti (Jurors’ Bep. N.Z. Ex., 1865, p. 85), and 
(p. 421) ho states that aluminous shale is generally associated with the 
brown coal formation. An analysis of some shale that hod undergone 
natural decomposition, and was covered with an efflorescence of alum, 


gave — 

Sulphate of alumina 11*80 

„ „ protoxide of iron . . 6*27 

„ „ eesquioxide of iron . . traoee 

„ „ lime 1*81 

„ „ soda and potash .. 14*00 

Chlorides traces 

Insoluble in water •• .. .. 88*80 

Water and loss 88*78 


100 00 

the insoluble matter being principally angular fragments of schist. Ho also 
mentions (Jurors’ Bep. N.Z« Ex., 1865, p. 488) the occurrence of potash 
alum in shale at Tokomairiro, and the Auckland Local Committee exhibited 
specimens of alum from Botomahana. 

In 1866 Mr. T. B. Haoket collooted some magnesian alum from D’Urvillo 
Island^ where it is found as delicate aoioular oxystals, of a pure white colour, 
grouped in large botryoidal masses, the exterior surfaces of which are of a 
yeUowish colour from the presence of basic sulphate of iron. It has a sour 
and slightly astringent taste, is very soluble in water and intumesces on the 
application of a gentle beat. In the blowpipe flame after desiccation it is 
infusible ; displays considerable inoandesoenoe and yields the reaction of 


soda. Its composition is — 

Alumina 10*40 

Ferric oxide 1*11 

Lime *80 

Magnesia 5*46 

Boda • . *41 

Bnlphurlo add 87*40 

Mydroohlozio add • . . , traces 

Water . . 42*78 

Insdnble In water 8-00 


100*09 
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Non-Metallio Mikebalh. — Glass V. 

Earths {Silica and Alumina), 

SlOOA. 

Quartz^ Bi. — ^Tho distribution of this mineral in New Zealand in one 
form or the other is general. 

Bock Crystal , — The purest form of quartz is represented in the oollection 
of the Golonial Museum by a clear pellucid specimen from Tamata, and 
some beautiful little crystals from Kereru, Napier, which were forwarded on 
the supposition that they were diamonds. These small rock crystals occur 
in many localities in the North Island, being derived from the rhyolitic 
rocks, which occupy a considerable area in the Taupo district ; and they 
ore again found in Ganterbury, where they enter into the composition of 
the quartz porphyries of Mi. Bomors and the Cleat Hills; they havo 
frequently been forwarded for examination from time to time on the sup- 
position that they wore diamonds. Some very beautiful specimens of rock 
crystal were collected from the Cromwell Company’s Mine last year by Mr. 
Mc£ay, the crystals being sometimes three-quarters of an inch long and a 
sixteenth of an inch in diameter, the ends being sometimes pyramidal, 
sometimes homihedral, and sometimes tetrahedral ; they frequently inter- 
penetrate one another, and two groups of crystals interpenetrate and pass 
through very flat and perfectly crystallized rhombohedrons of calcito. 
Some fine specimens from Milford Sound are also in the collection. 

Amethyst Quartz , — Some very fine spocimons from tliu Kakaia Gorge, 
Ganterbury, are in the collection of the Colonial Museum, and Dr. v. Haast 
mentions its ocourrenoe in amygdaloidol trap (Jurors’ Kep. N.Z. Ex., 1805, 
p. 256) and in the melaphyres of Canterbury (Geol. Hep. 1878-74, p. 9). 

MiUcy QuaHz.—Dt. v. Haast (Jurors’ Bep. N.Z. Ex., 1865, p. 256) 
mentions it in the granites of the West Coast, and it is of common occur- 
rence throughout New Zealand. 

Prase is mentioned by Dr. v. Haast (Jurors’ Bep. N.Z. Ex., 1865, p. 
250) as small deposits in quarizoso porphyritic trachytes at the Gawler 
Downs. 

Jasper , — There is in the collection of the Golonial Museum a specimen 
from Tinker’s Gully, Thames, which is red but gritty, one from Hongikuri, 
Auckland, also red but gritty, and another from Mahurangi, which is red, 
with opaline and brown patches. Besides these Dr. Hector has mentioned 
its occurrence at the Snares (Trans. N.Z. Inst., vol. ii., p. 177), in the 
volcanic rocks of Moeraki and Otepopo, and the porphyritic rooks of 
Dunedin Harbour (Jurors’ Bep. N.Z. Ex., 1865, pp. 266 and 487), and at 
Coromandel and Whaugaparawa (Jurors Bep. N.Z. Ex., 1865, p. 258) ; it 
is mentioned by Dr. v. Haast from the Malvern Hills (Jurors’ Bop. N.Z. 
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Ex., 1865, p. 266), and as porcelain jasper from Petrifying Gully, Mount 
Somers (GeoL Bep., 1878-74, pp. 9, 10) ; by Dr. v. Hoohstetter in the tuffs 
and conglomerates of Coromandel (New Zealand, 1868, Eng. ed., p. 66) ; 
by Mr. J. 0. Crawford, at Buamahunga (Trans. N.Z. Inst., vol. ii., p. 846), 
and by Prof. Liversidge at Clutha, and as green jasper at Moeraki (Trans. 
N.Z. Inst., vol. z.| p. 496). He describes the specimen from Moeraki as 
follows: — ** Variegated with reddish brown streaks; a little chalcedony on 
one surface. The green colour is mainly due to the presence of protoxide 
of iron ; there is also manganese present in small quantity. On heating in 
a closed tube ii decrepitates slightly, blackens and gives off water having an 
alkaline reaction; there is a slight ompyrenmatic odour evolved.'* Mr. 
Buchanan has also mentioned the occurrence of green jasper at the Awatcre 
Elver (Geol. Bep., 1866-67, p. 86), and Captain Iluitou alludes to it near 
Hongiknri on the Capo Colville Peninsula, whore rouiidod blocks of diorito 
are encased with a coating of red jasper (Geol. Bep., 1867, p. 8). 

Lydian Stone. — A specimen of grey flinty slate from Whangaroi is in 
the collection of the Colonial Museum, and lydian stone is also mentioned by 
Dr. V. Haast, at the Malvern Hills. (Jurors* Bep. N.Z. Ex., 1866» p. 266.) 

Cliert Mul Quartzite are of very frequent occurrence in our metamorphic 
rocks and Silurian beds ; they occur as thick bods in the Lower Devonian 
formation, where they are fossiliforous ; are met with again in the Lower 
Carboniferous and Upper Devonian scries ; and again in many of the 
Lower Secondary and Jurassic rocks, where they sometimes occur as fossili- 
forous beds. 

Flint occurs in chalk at Oamaru, in chalk marls at the Eaipara and Bay 
of Islands, and as black and grey masses in Petrifying Gully, Mt. Somers, 
where also iron flint of a red and brown colour is found. It is mentioned 
by Dr. Hector in chalk on Campbell Island (Trans. N.Z. Inst., vol. ii., 
p. 178), and by Dr. v. Haast as filling cavities in the rocks of Canterbury 
(Jurors' Bep. N.Z. Ex., 1866, p. 266), and in the limestone of Amuri Bluff, 
(Geol. Bep., 1870-71, p. 88), and Prof. Liversidge (Trans. N.Z. lust., vol. x., 
p. 496) mentions its occurrence at Tapanui, Otago, and Whangarei Heads, 
Auckland. 

Chalcedony . — This mineral has chiefly been found in geodes in the 
melaphyres and quarts-porphyries of Canterbury, but the specimens are 
chiefly of an inferior class. They ore green, grey, brown, and white, and 
are sometimes arranged in parallel bands passing into agate or onyx. In 
the collection of the Colonial Musemn, there are specimens from Clent Hills, 
Gawler Downs, Mt. Somers, and Tokatoka on the Wairoa Biver. It is 
mentioned by Dr. Hector (Jurors’ Bep. N.Z. Ex., 1866, pp. 266, 487) in 
the volcanic rocks of Moeraki and Otepopo ; by Dr. v. Haast (Jurors’ 
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Bep. N.Z. Ex., 1865, p. 256) in mammillated and botryoidal formH in 
amygdaloidal traps and quartssose trachytes, Canterbury ; and by Dr. v. 
Hoohstotter (New Zealand, 1868, Eng. ed., p. 96) in the tuffs and con- 
glomerates of Coromandel ; atjates being mentioned from the same localities 
and onyx by Dr. v. Haast from the Malvern Hills, Clent Hills, Mt. Somers, 
etc. Prof. Livorsidge (Trans. N.Z. Inst., vol. x., p. 494) mentions the 
occurrence of chalcedony at Moeraki and Otepopo, and agate at Mt. 
Charles, Otago. 

CarneUan is mentioned by Dr. Hector (Jurors* Bep. N.Z. Ex., 1865, 
pp. 266, 487) in the volcanic rocks at Moeraki and Otepopo, and the por- 
phyritic rocks of Dimedin Harbour ; by Dr. v. Haast (Jurors* Bop. N.Z. Ex., 
1865, p. 256) in small geodes in the volcanic rocks of Canterbury; and by 
Dr. V. Hochstetter (New Zealand, 1868, Eng. ed., p. 96) in the tuffs and 
conglomerates of Coromandel ; and Professor Livorsidge (Trans. N.Z. Inst., 
vol. X., p. 495) describes two inferior specimens from Coromandel. 

Piasma. — There four specimens of this mineral in the collection of 
ilio Colonial Museum from Mt. Somers and Gawler Downs. They are of a 
pale to dark leek green and waxy lustre. It is also mentioned by Dr. 
Hector (Jurors* Bop. N.Z. Ex., 1865, p. 266) in the volcanic rocks of 
Moeraki and Otepopo; and by Dr. v. Haast (Jurors* Bop. N.Z. Ex., 1865, 
p. 256), filling fissures in tertiary qiiartzose trachyte at Oawlor Downs. 

Chrysoprase is mentioned by Dr. v. Haast (Juiws* Bep. N.Z. Ex., 1865, 
p. 256) filling cavities in amygdaloidal rooks in Canterbury. 

BtomUtonc, — There is one inferior specimen in tlie collection of the 
Colonial Museum from Clent Hills. It is of a deep green colour with small 
red spots. Dr. v. Haast mentions its occurrence in small pieces at Snowy 
Peak and Malvern Hills. 

Quartz as Pseudomorjihs of Caleite . — There is a specimen of quartz from 
the Malvern Hills in the collection of the Colonial Museum forming hollow 
pseudomoi-phs of rhombohcdral crystals of calcite, some of the calcareous 
crystals being still preserved, and Dr. Haast also mentions the occurrence 
of a similar mineral at Bakaia Gorge and Clent Hills (Jurors* Bop. N.Z. 
Ex., 1665, p. 256.) 

Quartz Sands* — Heavy deposits of quartz sand in various degrees of 
purity occur associated with the lower beds of the cretaoeo-tertiary forma- 
tion at Mt. Somers, Limestone Bluff on the Ashburton Biver, Lake Heron 
and Waipara, as mentioned by Dr. v. Haast (Geol. Bep., 1870-71, p* 11 ; and 
1878-74. p. 17.) 

Tridymite, Si. — Small hexagonal plates of tridymitc occur in the trachy- 
iio rooks of Lyttelton Harbour, and wore first recognized by Professor 
Ulrich in specimens collected by Dr, v. Haast. 
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Opalf Bi, H, or Si H*. — The more valuable varieties are not known in 
New Zealand, but the iuforior qualities are of common occurrence. 

JiynUie is mentioned by Dr. v. Haast as occurring in small masses, 
lining cavities in the volcanic rocks of Snowy Peak and the Malvern Hills 
(Jurors* Bep. N.Z. Ex., 1865, p, 850), and again in a few localities in the 
volcanic rooks of Banks Peninsula (Trans. N.Z. Inst., vol. xi., p. 511), and 
is also mentioned by Professor Liversidge (Trans. N.Z. Inst., vol. x., p. 496) 
lining cavities in the vesicular grey trachytes of Bell Hill, Dunedin. 

Cmnmon Opal and Semuopal are mentioned by Dr. v. Haast (Jurors* 
Bop. N.Z. Ex., 1865, p. 256) as filling small cavities in the quartz por- 
phyries of the Malvern Hills and Mt. Somers, and last year I obtained from 
the drift of Owharoa a specimen which is of a pure milky-white colour. 

Wood Opal {Silirifiid Wood) is very common whore siliceous rooks are 
decomposing as at Petrifying Gully, Mount Somers. It is mentioned by 
Dr. V. Hochstetter (New Zealand 1868, Eng. ed., p. 96) in the tuffs and 
conglomerates of Coromandel, and by Dr. Haast (J^or's Bep. N.Z. Ex., 
1865, p. 256) from many localities in Canterbury. 

Pitch Opal. — A specimen from Dunstan is described by Prof. Liversidge 
(Trans. N.Z. Inst., vol. x., p. 496) as follows : — “ Brown, variegated, light 
and dork shades. Hardness about 6. Wlien heated in closed tube gives 
off water, blackens, and emits empyreumatic odour ; the condensed water 
has an acid reaction, and on evaporation leaves a carbonaceous residue 
which blackens on ignition ; breaks with a well-marked conohoidal frac- 
ture ; contains iron." There are two specimous of this mineral in the 
collection of the Colonial Museum — one from the Harper Hills, and the 
other from the Bakaia Gorge. 

Opal-jasper. — There is in the collection of the Colonial Museum a speci- 
men of opaline quartz with jasper, from the trachyte tu& of Portobcllo, 
Otago, which forms a very pretty ornamental stone. The predominating 
colours as described by Prof. Liversidge (Trans. N.Z. Inst., vol. x., p. 496) 
are red-brown, blue-grey, and opal-white. 

Siliceous Sinter. — Deposits of this class are found surrounding several of 
the thermal springs, and have been well described by Dr. v. Hochstetter 
(New Zealand, 1868, Eng. ed., pp. 898, 412). He says, in speaking of the 
siliceous deposits of Orakeikorako : ** The sediment of this, like all the 
surrounding streams, is siliceous ; the recent sediment is soft as gelatine, 
gradually hardening into a triturable mass, sandy to the touch, and finally 
forming, by tlm layers deposited one above the other, a solid mass of rook 
of very variable description at different places both as to colour and struc- 
ture. Here it is a radiated fibrous or stalky mass of light brown colour ; 
there a chaloedony hard as steel, or a grey flint ; at other places the deposit 
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is white, with glossy oonohoidal fracture like milk-opal, or with earthy 
fracture like magnesite. At Te Tarata siliceous deposits in terraces coyer 
about three acres of land. 

Alumina. 

Corundum^ il. — Dr. v. Hoast mentions the occurrence of the variety 
sappliire from the western slopes of the Southern Alps (Geol. Rep., 1870- 
71, p. 24), and in August, 1871, Captain Hutton brought another specimen 
from Collingwood, which is now in the Colonial Museum. It is described 
in the Seventh Museum and Laboratory Report, p. 18, as follows : — “ A 
rough sapphire, sent by a digger, who found it with alluvial gold at Colling- 
wood, Nelson, is the first discovery of this precious stone in the colony. 
The specimen, which weighs 886*9 grains, is in the form of a water-worn 
pebble, remarkable on account of its deep blue colour on the fractured sur- 
face, and its great weight ; but it is so traversed by fissures as to be of no 
value as a gem. Its specific gravity is 8*869.** 

Non-mktallio Mikseals. — Class VI. 

^Silicates of magnesia and lime, hydrous and anhydrous. 
Silicates and Silicates of alumina, hydrous and anhydrous. 

AlammaUs. Aluminates of magnesia and glucina. 

^Silicates of glucina, zireonia, thoria, and yttria. 

Anhydbous Bilioates of Magnesia and Lime. 

WoUastonite^ 6a Si.- Specimciib of a massive form of wollastonite wore 
collected from the Dun Mountain by the late Mr. E. 11. Davis in 1871, and 
ai*e now in the collection of the Crjlcnial Museum. They have been de- 
scribed and analyzed by Mr. Skoy, who reports (Col. Mus. & Lab. Rep. vi., 
p. 15) that the four specimens examined had the following composition : — 




1. 

2. 

8. 

4. 

Silica . . 

. . 

, . 4fi 01 

49*80 

60*62 

58*80 

Lime 

• . 

. . 46*20 

46*91 

44'8B 

24*60 

Magneaia 

. . 

. . traces 

•BO 

traces 

1*60 

Altunina 


. . 1*46 

1*41 

1*84 

1 12*20 

Iron oxide 


. . traces 

traces 

1*64 

Loss 

• . 

. . 219 

1*19 

traces 

1*40 

Water .. 

•• 

.. 215 

1*89 

1*02 

1*40 



100*00 

10000 

100*00 

100*00 


The iron oxide in Nos. 8 and 4 is the protoxide, and No. 4 contains traces 
of chromium. 

They are massive, confusedly crystalline, colour pure white, lustre 
pearly inclining to vitreous on certain fractures, easily fusible to glassy 
bead with no soda reaction. Easily decomposed by hydrochloric acid with 
the formation of gelatinous siiioa ; hardness 4 to 6. No. 4 is an impure 
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wollastonite passing into scapolite by substitution of alumina for lime. It 
is a green-coloured mineral, quite amorphous, and occurs coating one side 
of a tough light green rock, probably jade. 

Chrysolite {()Hvme)y(}/[gy1?eY Si. — The first mention of the occurrence of 
this mineral in New Zealand is by Dr. Hector (Jurors' Bep. N.Z. Ex., 1865, 
pp. 266, 418, and 487), who states that it is of frequent occurrence in the 
basaltic rocks of Saddle Hill and elsewhere, and also occurs in Milford 
Bound. It is again mentioned by Dr. v. Haast (Jurors* Bop. N.Z. Ex., 
1865, p. 257) as grains in the basaltic rooks of Banks Peninsula, and 
(Trans. N.Z. Inst., vol. i., p. 180) as large concretions in basaltic rocks 
from the Chatham Islands, and (Geol. Bep., 1870-71, p. 29) in the basalts 
of the Hurunui and Mandamus districts. B. Daintree, Esq., F.G.B., refers 
to its occurrence in dolerites from the Selwyn Biver, Snowy Peak Bange, 
Flagstaff Hill basin, and Hororata district, (Trans. N.Z. Inst., vol. vii., p. 
458) ; Professor Liversidge also describes a specimen from Dunedin as 
brown-coloured imbedded grains (Trans. N.Z, Inst., vol. x., p, 497), and I 
have noticed small grains of tliis mineral, green and brown in colour, in 
many microscopic sections of basaltic and doleritic rooks from various 
localities. 

Dunite , — This mineral is a massive variety of olivine through winch 
grains of chromite are scattered. A specimen from tlie Dun Mountain, 
Nelson, was first described by Dr. v. Hochstetter (New Zealand, 1868, Eng. 
ed., p. 474) as follows : — “ It consists of a very peculiai’ kind of rock, of a 
yellowish-green colour when recently broken, but turning a rusty brown on 
the surface when decomposing. The mass of the rook is olivine, containing 
fine black grains of chromate of iron interspersed ; it is distinguished from 
serpentine, for which it was formerly taken, especially by its greater hard- 
ness and its crystalline structure. I have called it Dunite.** Analysis of 
dunite by B. Beuter (Lab. of the Polyt. Inst, of Vienna) : — 


Silica 

P2*80 

Magnesia 

47-88 

Protoxide of iron 

ft-40 

Water . . 

*57 


10016 


It is again mentioned by Dr. Hector (Jurors’ Bep. N.Z. Ex., 1865, p. 411), 
who adds to Dr. v. Hochstetter *s description, that it possesses a flaky 
structure, conohoidal fracture and hardness of 6 ; and he also mentions its 
occurrence at Milford Sound, where it passes into jade. He again alludes 
to it (Trans. N.Z. Inst., vol. ii., p. 877), stating that at the Dun Mountain 
it appears at the surface as a large mass several miles in extent. It has 
since been discovered at Jackson’s Bay, Mr. D. Macfarlane, associated 
with serpentinoufl rocks (Geol. Bep., 1876-77, p. 27). 
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Auqite, R 8i ss (Ca, Mg, I<"e) Bi. — This mineral enters into the composi- 
tion of all onr basalts, doleritos, anamesites, traohydolerites, diabases, and 
melaph 3 nres. Isolated crystals are rare, but there is a specimen in the 
collection of the Colonial Museum, of porphyritic diabase from Nelson, in 
which dark-green monoclinic crystals of augite are well developed, some of 
them being half an inch long. No macles are seen in this specimen. 

It is mentioned by Dr. Hector in the basalts around Dunedin (Jurors* 
Rep. N.Z. Ex., 1865, pp. 266, 488), in basalt from the Snares, and in 
dolerite from Antipodes Island (Trans. N.Z. Inst., vol. ii., p. 179), and in 
the dolerites and basalts of the Auckland Islands (Trans. N.Z. Inst., vol. ii., 
p. 188) ; by Dr. v. Haast in traohydolerites and as fine twin crystals im- 
bedded in agglomoratic tufa, Banks Peninsula (Jurors' Rep. N.Z. Ex., 
1865, p. 257), in concretions in basaltic rocks of Chatham Islands (Trans. 
N.Z. Inst., vol. i., p. 180), and in basalts of Banks Peninsula (Trans. 
N.Z. Inst., vol. xi., p. 499) ; and by R. Daintreo, Esq., P.G.S., in dolerite 
from the Selwyn River, Snowy Peak Range, Hororata District, Flagstaff 
Hill basin and Acheron section. 

AnhenloH . — The occurrence of this mineral at Milford Sound is men- 
tioned by Dr. Hector (Jurors’ Bop. N.Z. Ex., 1865, p. 266), and tlie late 
Mr. E. H. Davis records it from Dun Mountain (Geol. Rep., 1870-71, 
p. 112). There are several speoimons in the collection of tlie Colonial 
Museum, but none of them possess that flexibility and readiness to separate 
into fibres without which the minei'al is of but little value. The beat 
sample was collected from GoUingwood by Dr. Hector ; it is of a pale green 
colour and fibrous. It occurs associated with the steatites there. 

Tachylite, .’ii Bi * + 8 (Fe, Ca, Mg, Mn, Na, K) Bi. — The occurrence of 
this mineral on the sides of fissures in tlic volcanic rocks of Banks Penin- 
sula, where trachytic dykes have intruded, is mentioned by Dr. v. Haast 
(Trans. N.Z. Inst., vol. xi., p. 508). 

Hornblende, R Si. — Is of veiy common occurrence in New Zealand as 
a constituent of the syenites, trachytes and diorites which abound, and also 
in certain homblendic schists and gneiss which are met with in the north- 
western part of the Soutli Island, and again at tlie Bluff, Southland. It is 
mentioned by Dr. v. Hochstetter (Now Zealand, 1868, Eng. ed., p. 471) as 
a bladdsh-green hornblende in the syenite of the boulder-bank. Nelson; 
by Dr. Hector as veins in syenitic and older trap-rocks in Milford Bound 
(Jurors' Rep. N.Z. Ex., 1865, pp. 267, 488), in the trachyte of the Sugar 
Loaves, Taranaki (Geol. Bop., 1866-67, p. 8), as a hornblende rock in tlie 
Auokland Islands and Buapuke (Trans. N. Z. Inst., vol. ii., pp. 188, 185), 
and in diorite on Great Barrier Idand (Trans. N.Z. Inst., vol. ii., p. 875) ; 
by Dr. v. Haast, in basaltic and doleritic rocks at Banks Poniiisuln, Malvern 
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HQIb, Timaxa, etc., (Jurors’ Bop. N.Z. Ex., 1865, p. 267, and Trans. 
K.Z. Inst., vol. xi.. p. 409), probably only in very small quantities as an 
aooessory mineral, or the rooks would necessarily become andesites, and as 
large concretions in basaltic rooks of the Chatham Islands (Trans. N.Z. 
Inst., Tol. i., p. 180) ; by Mr. Buchanan, as fine specimens with serpentine 
from the Awatere Biver (Geol. Bop., 1866-67, p. 85) ; by Mr. E. H. Davis, 
at Dun Mountain (Qeol. Bep., 1870-71, p. 112) ; and by Prof. Liversidge, 
at Lake MoEerrow, West Coast, Eakanui Mountains, Dun Mountain, and 
Dunedin (Trans. N.Z. Inst., vol. x., p. 496), besides which there are some 
fine specimens in the collection of the Colonial Museum from syenitic gneiss 
of the Baton Biver, Nelson. 

TremoUte . — Some beautiful dendritio groups of tremolite, in quartzite, 
from Eanieri, Hokitika, of a dark green colour, are in the collection of the 
Colonial Museum, as well as some fine greenish-white radiating crystals 
from Parapara, CoUingu'ood, and some bright green radiating crystals from 
the same locality. The occurrence of the mineral in Milford Sound is also 
mentioned by Dr. Hector (Jurors’ Bep. N.Z. Ex., 1865, pp. 267, 488). 

ActinoUle , — The occurrence of this mineral in New Zealand is noted by 
Dr. V. Ilaast in mctamorphic schists of the West Coast (Jurors' Bep. N.Z. 
Ex., 1865, p. 2G7) ; by Mr. Buchanan in the Awatere Biver (Geol. Bop,, 
1866-67, p. 85); and by myself as radiating fan-Hhaped crystals in the 
river-beds of the West Coast south of kit. Cook, where they arc much 
decomposed (Geol. Bep., 1874-76, p. 78). 

SpocimeuB of this mineral have been collected from the 
Dun Mountain from time to time, the first specimens having been brought 
by Mr. E. H. Davis in 1871. It occurs in a massive laminated form of a 
leek-green colour, with a pearly lustre and a faint bronze hue on the 
cleavage planes. 

Nephrite^ B Hi. — The occurrence of this mineral, commonly known as 
** Maori greenstone," is mentioned by Dr. Hector (Jurors' Bep. N.Z. Ex., 
1665, pp. 266, 412, 487) * from Milford Sound, and also as a single rolled 
fragment, which bad probably been carried there, from Silverstream, 
Dunedin ; by Dr. v. Haast (Jurors' Bep. N.Z, Ex., 1865, p. 257) as rolled 
pieces on the beach of the West Coast ; and by the late Mr. E. H. Davi 
(Geol. Bep., 1870-71, p. 112) as white nephrite from Dun Mountain. The 
only locality where it has been found m ritu is at Milford Sound, where it 

* The first notioe of this and the other Otago mineralf is to be found in Br. Hector’s 
reports on the geology of Otago, published in the Provincial Government Gasette for 
1862-64, but these being now diffionlt of access, the reference (Jurors’ Bep. K.Z. Bx., 1865) 
has been adopted througpkioui this paper, as in that puhlioation Dr. Hector included a list 
of all minerals which had been noted in his reports up to that date. 
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oooorB as veins traversing serpentine and hornblende schist, one variety 
being speoklod with ohromio iron. It is found as boulders, sometimes of 
groat size, in the auriferous wash of a few localities on the West Coast, such 
as the Kumara diggings, on the banks of the Teremakau Biver, and the 
Greenstone diggings near Lake Brunner. Two analyses of this mineral, 
guoted«by Dr. Hector (Jurors’ Rep. N.Z. Ex., 1805, p. 418) give the follow- 
ing composition : — 


BiUoa 

51*08 

66*00 

Protoxide of iron, with iraoes of) 
msnKsnese and ohromium j 

18*481 

11*13 

Alumina 

1*42) 


Lime 

9*00 

9*94 

Magnesia .. 

21*85 

21-96 

Boda 

traoes 

traces 

Water of constitution 

*07 

•97 


06*26 

100*00 


DUdtalje^ (6a, Mg, Pe) Si. — The first mention of this mineral in New 
Zealand is by Dr. Hector (Jurors’ Rop. N.Z. Ex., 1865, pp. 266, 488) as 
occurring in diorites on the West Coast, and during his trip round the West 
Coast Sounds in 1868, he collected specimens in gabbro from llokuri Crook, 
Martin’s Bay, Lake McEerrow, and the head of Kakapo Lake ; ho again 
mentions it (Trans. N.Z. Inst., vol. ii., p. 877) as dykes in the Dun Moun- 
tain. It is mentioned by Dr. v. Haast as oocurring in gabbro in the Mt. 
Torlesse Range and Upper Rakaia (Jurors’ Rep. N.Z. Ex., 1865, p. 257) ; 
by Mr. J. C. Crawford in reefs traversing mesozoic limestones at Waike- 
kino (Trans. N.Z. Inst., vol. ii., p. 851) ; by Mr. E. H. Davis, at the Dun 
Mountain (Oeol. Rep., 1870-71, p. 112); and again by Prof. Liversidge in 
bis description of the minerals in the Otago Museum (Trans. N.Z. Inst., 
vol. X., p. 496), from Lake McKeri'ow and Dun Mountain. There is a 
specimen in the collection of the Colonial Museum, from Kakapo Lake, of a 
dark-green colour and metallic lustre, which is not well marked, corre- 
sponding with the specimen described by Pro! Liversidge from Lake 
MoEerrow. 

Hyperethene, (^, Fe) Bi. — This mineftl is mentioned by Dr. Hector in 
diorite rooks on the West Coast (Jurors’ Rep. N.Z. Ex., 1865, pp. 266, 486), 
and was collected by him from Warp Point, Eaduku River, in 1868. It is 
again mentioned by Dr. v. Haast in hypersthenite, Malvern Hills (Jurors’ 
Rep. N.Z. Ex., 1865, p. 257) ; by Mr. E. H. Davis at the Dun Mountain 
(Geol. Rep., 1870-71, p. 112) ; and by Prof. Liversidge as occurring in the 
collection of the Otago Museum from Warp Point, Eaduku lUver (Trans. 
N.Z. Inst., vol. X., p. 407). 
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It has bean oolleoted from Bed Hill, Gollingwood, by Dr. Hector (Ool. 
Mas. & Lab. Bep., xiii., p. 85). 

BronuMe^ Mg (Fe) Si. — The oooarrenoe of this mineral in diorite rooks 
of the West Ooast is mentioned by Dr. Hector (Jurors’ Bep. N.Z. Ex., 
1865, pp. 266, 488), and by Mr. E. H. Davis at the Dan Mountain (Geol. 
Bep. 1870-71, p. 112). A specimen fh>m the Dim Mountain in the collec- 
tion of the Colonial Museum consists of crystals of a brownish-green colour 
imbedded in a network of veins of picrosmine. 

Hydbous SmiGATEB OF Maonkbia and Limk. 

M^ernchnnm, 2 Mg* Si" + 8 fe[. — Tho occurrence of this mineral at the 
Dun Mountain is mentioned (Ool. Mus. & Lab. Rep., vi., p. 16), tho speci- 
men having been collected by tho late Mr. E. H. Davis. ** Its colour was 
pure white, lustre feeble, opaque, structure amorphous ; to the touch it has 
that soft Kmoothness peculiar to minerals of this class ; hardness 2 to 8 ; 
easily decomposed by hydrochloric acid. It occurs in contact with massive 
white quartz, enclosing columnar detached crystals of a dark green colour, 
probably hypersthene.*’ Its composition is — 


Bilica 5S*7e 

Lime 

Alumina 4*55 

Iron oxidoB traces 

Magnesia 20’8(> 

Water of constitution . . 19*17 


100*00 

Fe) Bi + 2 H. — This mineral is mentioned by Mr. E. 
U. Davis (Oeol. Bep., 1870-71, p. 112) as ooourring in thin &oeB with 
smooth polished sarfaces at the Dun Mountain. 

Tale, ilff Bi* -f H. — ^Tlio oooarrenoe of this mineral is mentioned by 
Dr. Heotor (Jurors' Bep. N.Z. Ex., 1865, p. 486) in quartz from the West 
Coast Sounds ; and again by Mr. D. Maofiarlane (Geol. Bep., 1876-77, p. 
87) at Jaokson's Bay. There are specimens in the ooUeotion of the Colonial 
Musenm from Collingwood and Jackson’s Bay, both being of a pale green 
oolour. It is somewhat widely fiistribnted on the West Coast of the Sonth 
Island, bring frequently foimd assoeiated with the orystaUine rooks of that 
district. 

- Stmtiu is mentioned by Dr. Heetor at Milford Sound (Jurors' Bep. N.Z. 
Ex., 1866, pp. 866, 487), and it ooours in eonsiderable quantities at Col- 
lingwood in a massive form and of a grey pink and green oolour ; some 
sperimens are foliated. Its position is shown on the geological map of 
Collingwood published by Dr. Heotor (GooL Bep., 1678-74, p. iv.) 
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Serpentine, Mp:* Si‘ + 2 H. — This mineral is somewhat widely dis- 
tributed in New Zealand, occupying as a rule the junction lino or there- 
abouts between the Lower Oorboniferous and Upper Devonian rooks, but it 
is also found associated with nephrite at Milford Sound. Dr. Hector says 
(Jurors’ N.Z. Ex., 1B05, p. 412): — “This mineral occurs in New 
Zealand in two forms — Conmon Serpentine, tliat forms oxtcnsivo rock-masses 
characteristic of the mineral gi*ound in vai-ious parts of the South Island 
in the provinces of both Nelson and Otago ; and Sohlr Serpentine, which 
occurs in thin veins associated with the jade or greenstone of the Maoris, 
by wliom it is distinguislied by the name of Tangiwai.’' 

The principal development of the common serpentine is in Nelson, 
where what is known as tlie mineral belt may be traced down D’Urville 
Island through the Dun Mountain to Aniseed Valley, an isolated patch 
occurring again at lied Hill. It is alluded to by several observers, such as 
Dr. V. Hochstetter, Dr. Hector, Mr. E. 11. Davis, Mr. A. McKay, and myself, 
in reports made h^om time to time on various parts of the district, and is 
described by Mr. E. H. Davis (Geol. Hep., 1870-71, p. Ill) thus : — “ Dun 
Mountain serpentine as a rule is of a poor variety, generally a dark green, 
almost black colour, appearing lighter by transmitted light : translucent at 
the edges and rather brittle.” 

It is mentioned by Mr. J. G. Crawford as occurring in small quantities 
in the palfeozoic rocks of Wellington (Trans. N.Z. Inst., vol. i., p. 4), and 
again at Buamaliuuga (Trans, N.Z. List. vol. ii., p. 845) ; by Dr. v. Haast 
as veins in the Mt. Cook range and some other localities in the Southern 
Alps (Jurors’ Bep. N.Z. Ex., 1805, p. 257) ; by Mr. J. Buchanan in the 
Awatere Biver, Marlborough (Qeol. Bep., 1800-07, p. 85) and by Mr. D. 
Macfarlane at Jackson’s Bay (Ocol. Bep., 1870-77, p. 27). Specimens have 
also been forwarded to the Colonial Museum from Island Bay, Wellington, 
by Mr. W. F. Borraud; from Southland (Windly Creek) by Captain 
Hatton ; from Auckland by Mr. J. B. Gillies ; from Felorus Sound by Mr. 
Duncan ; and from the Dart Biver by the Hon. Captain Fraser. 

Noble sei'pentine, as before mentioned, occurs at Milford Sound, and is 
described by Dr. Hector (Jurors’ Bep. N.Z. Ex„ 1805, p. 412) as follows : — 
“ It occurs as boulders of various sizes, and generally much water-worn. 
Borne of the smaller pieces when cut and polished are very attractive on 
account of their beautiful deep sea-green colour, their translucenoy, their 
purity, and remarkable closeness of grain. This mineral is somewhat soft, 
and, breaking readily, is capable of being worked into any shape with the 
greatest ease, and for ornamental work generally is well adapted. Its 
general characters ore as foUow: Colour, dull green and mottled black 
lustre, slightly resinous ; fracture, splintery ; streak, dirty white ; hardness 
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i'6; sp. gr. 2*502. la completely decomposed by bydrochloric acid. In blow* 
pipe flame infasible, tame faint bnff colonr, no distinct soda reaction, bat 
slight reaction of manganese with the proper flaxes.” 

AmaIiTUS. 
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This is alluded to by Prof. Livorsidge (Trans. N.Z. Inst., vol. x., p. 497) 
as marmolite. 

There is also a specimen in the collection of the Colonial Mosenm, from 
Jackson’s Bay, which is of a grass-groon colour, translncont and laminated. 

AtUigoriU. — The ooenrrenoo of this mineral at the Dun Mountain is 
mentioned by the late Mr. E. H. Davis (Geol. Bep., 1670-71, p. 112). 

UeetorUe occurs at the Don Mountain, Nelson (for description see below. 
Art. xlviii.). 

PicrolUe, a coarsely fibrous variety, of dark dirty green colour, oocnre at 
the Don Mountain. 

CkrytotUe occurs as thin veins of a silky texture and pale green colour 
traversing the dark green serpentine of the Dun Mountain. 

Picrotmine, 2 I^g tii -f H. — A massive sectile variety of this mineral, of 
a greenish-grey colour, occurs associated with chromite at the Dun Moun- 
tain ; it is also found as a network of veins, in which crystals of bronzite 
occur, in the same district. 

SehiUer Spar, tig 6a), Bi (Jy^ 4^ jie) + — The occurrence of 

this mineral with pyrites on the West Coast is mentioned by Dr. Hector 
(Jurors’ fiep. N.Z. Ex., 1865, p. 266). 

Chlorite, 2 6 Si ^ -f 8 occurs as a oonstitnent of the chlorite 
schists, which are found in many localities between Otago and Nelson on 
the West Coast side of the Bonili Island. It is mentioned by Dr. Hector 
(Jurors’ Bep. N.Z. Ex., 1665, pp. 266, 487) in the schist of the West Coast, 
and also as an amorphous form in the vesicular basalts of Otago Heads and 
elsewhere; by Dr. v. Haast in laminn in the metamorphie schists at 
the West Coast, (Jurors’ Bep. N.Z. Ex., 1865, p. 257) ; by Mr. Skey, at 
Toraru Creek, Thames (Geol. Bep., 1870-71, p. 88) ; by myself in chlorite 
schists at the Fox Glacier, Westland (Geol. Bep., 1674-76, p. 78) ; and by 
Professmr Liversid^e, from Deep Cre^, Eakapo Lake (Trans. N.Z, Inst., 
vol. X., p. 497). 
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HeulnnAite, -Al Si* + C5a Si* + 6 ti[.— Tlio occurrence of this mineral 
in amygdaloidal traps associated with felsito porphyries in Canterbury, is 
montioued by Dr. v. Haast (Jurors’ Bop. N.Z. Ei., 1865, p. 257). 

Apojihyllite, 8 (Oa Bi* + 2H) + KP, is mentioned by Dr. v. Haast 
(Jurors’ Hep, N.Z. Ex„ 1866, p. 267) occurring in nmygdaloids at Ban- 
gituta, and ichthynphthalmte in felsite porphyries at Turnagain Point, 
Bangitata. 

Stilbiie, At + 6a Si** + 6 H, is mentioned as occun*ing at Turn- 
again Point, Bangitata, by Dr. v. Haast (Jurors’ Bop. N.Z. Ex., 1806, p. 
257). It also occurs at Tukatoka on the Wairoa River, Auckland, as radi- 
ating pearly crystals in a trachytic rock which forms l\lts. Maungarahu and 
Tokatoka, and it is again found in a similar rock which occurs at Puko- 
kororo, a mountain lying between the Kaiwaka arm of Kaipara Harbour 
and Mangawhai. Prof. Livorsidgo (Trans. N.Z. Inst., vol. x., p. 500) also 
alludes to its occiurronco at Dunedin in amygdaloidal basalts as follows : — 
“ In the cavities of these specimons are minute detached crystals of one of 
the zeolites. The form appears to be that of a rhombic prism capped with 
the pyramid ; this is a combination often assumed by stilbito, and in addi- 
tion the little crystals possess a very high lustre, not unlike tliat of stilbitc; 
moreover, they behave like that mineral before the blowpipe, hence they 
probably belong to the same species. 

Prehmte, Al + 2 Ca Si + H, — This mineral is mentioned by Dr. 
Hector (Jurors’ Bep. N.Z. Ex., 1806, pp. 266 and 487) as occurring in 
the trap rocks of Mooraki and Otopopo, and B. Daintreo, Esq., F.G.S. 
(Trans. N.Z. Inst., vol. vii., p. 458), in speaking of a granite rock from the 
Snowy Peak Bange, Canterbury, says: — “There is a yellowish mineral 
with a fibrous radial structure seen both in tlio specimen and the section. 
It is evidently a secondary formation, filling spaces between the constituents. 
It is probably prehnite. 

Natrolite^ ^ Bi* + iSa Bi + 2 H. — The occurrence of this mineral 
in vesicular basalts near Dunedin is mentioned by Dr. Hector (Jurors’ Bop. 
N.Z. Ex., 1865, pp. 267 and 488), and in the voloauio rooks of Banks 
Peninsula, by Dr. v. Haast (Jurors’ Bop. N.Z. Ex., 1665, p. 257). It is 
also mentioned in the old catalogues of the Otago Museum as specimens 
from Oamaru in trachyte, from Mount Livingstone and from Look-out 
Point. There are numerous specimens of this mineral in the collection of 
the Colonial Museum, in cavities in the basalts from Dunedin. They are 
arranged in beautiful little tufts of fine acicular crystals, sometimes alone, 
and sometimes on ohabasite ; in other specimens they are massive but 
mammillated, and in others they are composed of short rhombic prisms with 
pyramidal ends, but these also occur in tuft-like groups. There is also a 
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specimen &om Wbakahara, on the W»iroa lUver, Auckland, where it occurs 
in a vein running through certain tufhceoua beds in the Whakahara Saddle, 
between Maungarahu and Tokatoka. The crystals are long slender rhombic 
prisms, ooP with pyramidal ends P. 

C/iabatitt, SI* + 6a (I^a, K) Si + 6 li, is mentioned by Or. 
Hector in vesicular basalts near Dunedin (Jurors' Bep. N.Z. Ex., 1605, 
p. 267), and by Dr. v. Haast in the trachyte of Banks Peninsula (Imrors’ 
Bep. N.Z. Ex., 1806, p. 257; there is also in the Catalogue of the Otago 
Museum a mention of a specimen O'om Helenbum. The specimens in 
the collection of the Colonial Museum are all from the first-named locality, 
and they consist of small rhombohedral crystals in cavities in the basaltic 
rooks. B.B. it deflagrates slightly and fuses to a porous enamel; colour 
brownish-white, no soda reaction visible. 

Omtlinitt, Jy 6i* -f- I^a (Ca, &) Bi + 0 H, is mentioned by Dr. 
Hector in vesicular basalts near Dunedin (Jurors* Bep. N.Z. Ex., 1865, 
p. 267). Specimens from this locality in the collection of the Colonial 
Museum are pure white, small hexagonal pyramids with OP ends. B.B. 
gives faint soda reaction only. 

Biuoancs or Aluioma, htdbous axd AMantBous. 

Kaolin, ^ Si* -f 2 it, is mentioned by Dr. Hector at the Mannherikia 
Plains and Arrow Biver (Jurors’ Bep. N.Z. Ex., 1605, pp. 267, 488), and 
at the Whau, Auckland (Jurors’ Bep. N.Z. Ex., 1865, p. 86) ; and I have 
mentioned its occurrence at Mt. Somers, Canterbury (Oool. Bep., 1870-77, 
p. 6), where it is formed by the decomposition of felsite porphyries. Speci- 
mens from drift at Collingwood have also been forwarded to the Museum. 

Clay . — All the varieties of clay are found in the colony, but, for a de- 
tailed description of these with their analyses, I must refer the reader to 
the “ Manual of the Mineral Besources of New Zealand,” by Dr. Hector, 
in course of publication. A veiy fine san^le of pipeclay occurs at 
Hakateramea, Canterbury. 

Bole occurs as nests in the doleritic rooks passed through in the Lyttel- 
ton tunnel, and is associated with crystals of magnetite. Its specific 
gravity is 2*089, and composition as follows : — 


Siliea 44*78 

A J uii i m ft • • • • • • 15*0G 

Iron 16‘87 

MnngMiese *60 

Lime .. •• 2*02 

Magneeia 6*02 

Potaah 2*60 

Water of conatitution .• «• 12*80 


100*00 
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Iia}lny,nte, Si 4- 4 fi. — Tho oocurronce of this mineral in decom- 
posing basalts around Dunedin is mentioned by Dr. Hector (Juvoib Hep. 
N.Z. Ex., 1865, p. 488), and a specimen from the Water of Leith is de- 
soribod by Professor Liversidge (Trans. N.Z, Inst., v^d. x., p. 49D) as 
follows : — “ An opaque white earthy substance, soft and soapy ; associated 
with it is a little black halloysite ; when immersed in \^itor it gives off air- 
bubbles rapidly, accompanied by a singing sound ; falls to pieces and 
becomes transluccsit on the thin edges ; breaks with a couchoidal fracture : 
adheres strongly to the tongue ; yields to the thumb-nail, and affords a 
shining streak ; possesses an earthy smoll.’* A samide of an impure form 
from Scinde Island, Napier, whore it occurs in considerable quantities (Col. 
Mas. and Lab. Hep., vii., p. 18), was forwarded to the Musonm in 1872, 
and had the following composition ; — 


Silica 

. . 58 22 

i;k‘Bquioxi(1e of iron . , 

.“> 82 

Alumina 

.. 

Limo . . 

2*02 

MaRnoflia 

2 5 » 

WaK'r 

4-81 

AlkalioH aiul Iomh 

2*2() 


KKHM) 


the high proportion of silica being due to the presonco of grains of free 
quartz, which constitute the principal impurity. A specimen from the Bay 
of Islands was forwarded by Mr. J. Williamson in 1874, and is of a 
yellowish-brown colour, and very fine grain ; three specimens from the 
Drury and Huuua Banges were forwarded by the Hon. H. Chamberlin in 
1875, and a specimen collected from Whangaroa Harbour, by Mr. A. 
MoEay, during the same year. 

FuUer*8 Earth . — Bpecimons from Groat Barrier Island and the Hot 
Springs, were exhibited at the Dunedin Exhibition of 1865, by the 
Auckland local committee, and are mentioned (Jurors' Rep. N.Z. Ex., 
1865, p. 258). 

Palagonite^ Ki®+ ^ (Oa, llg, Na) Si + 10 H. — The ocourronoe 

of this mineitil as angular fragments in palagonite tufas is mentioned by Dr. 
Y. Haast (Jurors' Bep. N.Z. Ex., 1865, p. 257), at Harper Hills, near the 
Selwyn, and at Two Brothers, Ashburton, as also another variety changing 
insensibly into a pitch opal, enclosing leaves and stalks silicified, in the same 
localities. A specimen from Taipo Hill, Otago, was forwarded in 1868 by 
Mr, 0. Tesohmaker, where it occurs as a large seam 60 feet thick, running 
in the direotion of a limestone quarry. Its characters, as described by Mr. 
Skey, are-^massive ; colour, black ; hardness, 4*5 ; somewhat friable ; is 
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intersected by numerous small white yeins. Beadily decomposed by H. 
01. at a temperature of 212^ Fah. ; lost 18 per cent. water« but as it is 
very probable this is in greater part or altogether constitutional along with 
that requiring a higher temperature for its expulsion, the whole of the 
water present in the stone is entered in the appended analysis under one 


bead * — 

Silica 88*82 

Alumina 83*17 

Ozidei of iron 6*80 

liimc • . • « . • . . • • 8 65 

Magnesia 3*27 

AlkalieR 8*08 

Water 22*76 

Carbon aoeoui matter . . traoep 


100 00 

SchnUitritf, Si -f 8 tl. - Professor Liversidge (Trans. N.Z. List., 
vol. X., p. 000) mentions a mineral from the Malvern Hills, Canterbury, 
which is probably bclirOttorite. His description is as follows : — ** In rounded 
wax-Uke masses, filling the cavities of an amygdaloidal trachyte (?) rook, and 
has a mammillated incrustation upon its surface ; green, grey, and white ; 
hardness about 8*0 ; streak, white ; rather tough ; breaks into more or 
less concboidal flakes ; translucent ; waxy lustre. Before the blowpipe it 
becomes white and opaque and much harder, intumosces slightly and tinges 
the flame green ; affords deep blue when ignited with cobalt nitrate ; does 
not gelatinize with liydrochlorio acid, but granular silica is thrown down ; 
gives off much water when heated in a closed tube.’ 

PimeUie^ 2 ^vl + 8 Mg Bi **b 10 A , — The occurrence of this mineral 
filling cavities in amygdaloidal rocks, at Malvern Hills, Clent Hills, etc., is 
mentioned by Dr. v. Haast (Jurors’ Bep. N.Z. Ex., 1665, p. 257). 

hlocrase ( VtsuvutniU), 8 (Oa, }tg) * + 2 *.<-**-This mineral occurs 

as dirty green, fluted, prismatic crystals, in quartz associated with the 
crystalline rocks of Dusky Bound ; specimens having been forwarded by 
Mr. W. Dooherty. The larger crystals have a resinous lustre and the 
smaller ones, which are of a brighter green, are more pellucid. 

EpidoU, 2 6i ^ + 8 &a Bi. — The occurrence of this mineral in 

gneiss grauito and grauulite of ihe West Ooast is mentioned by Dr. Hector 
(Jurors* Bep. N.Z. Ex., 1865, p. 266} and by Dr. v. Haast in the diorites of 
Mt. Torlosse range (Jurors’ Bep, N.Z. Ex., 1866, p. 257) and in the 
melaphyres of the Mt. Somers district (OeoL Bep., 1878-74, p. 0). A 
massive form from Wairarapa, Wellington, of a greenish-grey colour, is 
also in the collection of the Colonial Mwurn. Before the blowpipe it 
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fuaes eajuly, and with iutumeaoenoe to a oolourleaa tran8pai*ent bead. 
Easily decomposed by liydroohlorio acid, with separation of gelatinous 
silica. 

AmaZiTSib. 


SillC .. 

, , 

44*71 

Iron 


. . I4*dG 

Alumina 


11*47 

Lime 


22-08 

Magnesia 


2-18 

Watei of constitutiuii 


. . 4-10 



100-00 


Kynnite {Duthene)^ ^ — This mineral is mentioned in the Catalogue 
of tlio Colonial Musoum (p. 119) from Westland. The specimen is of a 
beautiful cobalt blue colour, and associated with quartz. The crystals are 
not very distinct. 

OhiastolUe , — Crystals of this mineral, of a dirty-grey colour, imbedded 
in clay slate, from Slate Bivor, Colliugwood. are in the collection of the 
Colonial Museum. 


^ Bi** I- Bi. — The occurrence of this mineral in leucitic 
basalt is mentioned (Col. Mus. and Lab. Bep., x., p. IR) from Castle Point, 
Napier, having been collected by Mi*. A. McKay. 

ScapoHte, Si® 4- (Ca, Na) Si. — The occurrence of this mineral in a 
massive form at the Dun Mountain is mentioned by Mr. E. H. Davis (Oeol. 
Bep., 1870-71, p. 112), and an impure form of the same mineral was 
forwarded from the Maitai Valley, by the Nelson Museum, in 1868. The 
specimens collected by Mr. E. H. Davis were analyzed at the Colonial 
Laboratory, with the following results ; — 



(1-) 

(8-) 

(#•) 

SUioa 

. 48-08 

48*99 

48-06 

Lime 

. 9689 

20-89 

94*84 

Alumina .. 

Iron seaquioxldea, with 

20-70 

90*47 

11*47 

manganeie . . 

traces 

tracoH 

7*94 

Magnesia 

8*98 

*86 

906 

Water 

. 2*86 

9*6B 

6*49 

Loss 

. 

1*27 

1*41 


100*00 

100*00 

100*00 


Noe. 1 and 8 are white minerals, with rare mottlings and striss of a 
dark red colour; they are dull and opaque, but in thin sections translucent ; 
easily fhsible in the blowpipe, with mtumesoenoe to transparent beads, 
giving faint reaction of soda. No. 8 has a general similarity to the others, 
but is uneoloured, and fuses to a yellow-ooloured bead in the blowpipe 
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flame (Col. Mus. and Lab. Rop., vi., p. 10). Specimens have also been 
brought from tlie Bailor River by Dr. Hector (Col. Mas. and Lab. Rep., 
vii., p. 20), and from the Wairau River, Nelson, by Mr, A. McKay (Col. 
Mas. and Lab. Rep., xiu., p. 86). 

Garnets, R® Si* + ft Si, are of very common occurrence in New 
Zealand, associated with the crystalline rocks of tlie West Coast, and also 
with the quartz porphyries and pitchstones of Canterbury ; they ore also 
frequently found in the auriferous washes of various localities, numerous 
specimens having been forwarded by diggers who have mistaken them for 
tinstone. Tliey ore mentioned by Dr. v. Uochstetter in mica schist ut 
Collingwood, and in the gold-wash of the Takaka Valley (Now Zealand, 
1888, Eng. ed., pp. 108, 107) ; by Dr. Hector, (nninganeso variety), in gneiss 
granite and quartzite of the West Coast (Jurors’ Rep. N.Z. Ex., 1806 pp. 
266,487), in the Kakanui River, as limc-iron garnets (Jurors’ Rep. N.Z. 
Ex., 1865, p. 487), in the gold-wash of Biowart Island (Trans. N.Z. Inst., 
vol. ii., p. 185), and in tlie gold-wash of the Bouth (Trans. N.Z. Inst., vol. 
ii., p. 871) ; by Dr. v. Ilaast. as almaiidine in the quartz porphyries and 
pitchstones of the Malvern Hills and Mt. Somers (Jurors* Hep. N.Z. Ex., 
1865, p. 267, andOeol. Rep., 1878-74, p. 9) ; by R. Daintree, Esq., F.G.S., 
in trachytic rocks and pitchstones of Snowy Peak Range (Trans., N.Z. Inst., 
vol. vii., p. 469, and by myself in gneiss and quartzoso porphyry 
(granulite) at Resolution Island. Besides these garnets have been forwai’ded 
from Nelson by Mr. C. Broad, from Earaka Creek, Thames, by Mr. Davis, 
from Brighton, Wanganui, by Mr. Duigan, from Anatoki, by Dr. Ilootor, 
and from Mount Raiigitoto, Westland, by Mr. E. Steward. There are, in 
tlie collection of the Colonial Museum, specimens of almandine, of a pinkish 
red colour, in granulite, from Dusky Sound ; of flne garnet sand, from the 
'West Coast of Nelson, and of iron garnets in schist from Collingwood, in 
gneiss from Dusky Sound, and also in a quartz vein from the same locality, 
and as a garnoi-rook from Otago. The prevailing ciystalline form is the 
rhombic dodecahedron, but the icositetrahedron is also of frequent occur- 
rence in the specimens from Dusky Sound. 

Muscovite, 8 Si + E Si®, is of very frequent occurrence in New 
Zealand as a constituent of the mioa schist, gneiss, and granite of the West 
Coast. Some fine plates occur at Chaileston, and also in Mitre Peak, Mil- 
ford Sound. Its occurrence is mentioned by Dr. Hector in the schists and 
gueisaof the West Coast (Jurors’ Rep. N.Z. Ex., 1866, pp. 266, 487), and 
in a dyke granite on Great Barrier Island (Trans. N.Z. Inst., vol. ii., p. 
876) ; in the granites and schists of the West Coast, by Dr. v. Haast 
(Jurors’ Bep. N.Z. Ex., 1865, p, 267 ; and as brown mica in a traobytio 
rock and silvei^ mioa in a granitio rook at Snowy Peak Range, by B. 
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Daintreo, Esq., F.O.S. (Trans. N.Z. Inst., vol. vii., p. 468), and is again 
alluded to by Prof. Liversidge, from Dusky Bay and Charleston. (Trans. 
N.Z. Inst., vol. X., p. 497). 

Jjepidolitf. — The occurrence of this mineral is mentioned by Dr. Hector 
in the gneiss of tlie West Coast and in the marble of Thompson Sound 
(Jurors’ Bep. N.Z. Ex., 1866, pp. 266, 437). 

Bioiite, ^ Si -f (Mg, K, Fe) * Si, is mentioned by Dr. Hector (Jurors’ 
Rep. N.Z, Ex., 1865, pp. 266, 487) as occurring on the West Coast, and 
there are specimens in the collection of the Colonial Museum from ^lilford 
Bound and Doubtful Inlet. In the last locality it occurs as a black-green 
mica rock with numerous minute crystals of zircon. 

Jlttbellane is mentioned by Dr. v. Haast as occurring in the volcanic 
rocks of Banks Peninsula (Jurors’ Rep. N.Z. Ex., 1865, p. 257). 

Lepidomelane, (jy *4^) Si + (Fe, K) Si. — This mineral is mentioned by 
Dr. Hector (Jurors’ Rep. N.Z. Ex., 1866, pp. 266, 437) in the schists and 
gneiss of the West Coast, and there are specimens in the collection of the 
Colonial Museum from Milford Bound, where it occurs in thin hexagonal 
plates of a blackish -green colour, bronze by rolloctod light in certain posi- 
tions ; streak, dirty green. Thin lamiiue slightly flexible, rather brittle. 
Before the blowpipe becomes bronze-yellow, and does not fuse. 

Maryarite, + (Ca, Na, Mg) Bi + H, is mentioned by Dr. Hector 

(Jurors’ Rep. N.Z. Ex., 1866, pp. 266, 437) in the schists and gneiss of the 
West Coast, and by Dr. v. Haast from the same localities (Jurors’ Rein 
N.Z. Ex., 1865, p. 257). There is a small specimen in the oollootioii of the 
Colonial Museum from Milford Sound of a pearl-grey colour. 

Chrome Mica. — This mineral is a chromo-magnesian mica, occurring in 
flat tabulai* plates of a green colour, and belongs to the hexagonal system. It 
is taloose in appearance and feels soapy to the touch, but Mr. Bkey’s analysis 
precludes its failing into the talc gi*oup, and it must therefore be considered 
as a ohrome-magncBLan mica, the percentage of water in which is somewhat 
high. A somewhat similar mineral from Schwartzenstein, analyzed by 
Schafhautl, is mentioned in Dana’s System of Mineralogy, but it contains 
more silica and less alumina than this specimen. 



SohwartBenitein. 

l>ead-horae OuUy . 

SiUoa 

. . 47*08 

80'35 

Alumina. . 

16*15 

8212 

Ohromio oxide . 

6-90 

1*66 

Ferrio oxide 

5*72 

18*09 

Manganous oxido 

1*06 

*41 

Magnesio oxide. . 

11*58 

10*60 

Bodio oxide 

X -171 

1*18 

Potassio oxide .. 

7.871 

Water .. 

8*86 

4*06 

lime 

.. — 

2*18 


98*88 

100*00 
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It wab obtained from Dead-horse Gnlly, Lake Wakatipu, by Hr. HoEay, 
who states that it ooours on the strike of the Hoke Greek copper lode. A 
similar mineral has been forwarded by Mr. W. Dooherty from Dusky Sound 
whore it occurs in gneiss. 

ChihoclaBe, + & Bi*« occurs as a constituent of the granites, 

syenites, gneiss, trachytes and rhyolites of New Zealand. It is mentioned 
by Dr. Hector as occurring in all the schists and crystalline rocks of the 
West Coast (Jurors’ Bep. N.Z. Ex., 1865, pp. 266, 487), in granite from 
the Auckland Islands, and in granite and hornblende rocks from Buapuke 
(Trans. N.Z. Inst., vol. ii., pp. 188, 185), in dyke granite at Great Barrier 
Island (Trans. N.Z. Inst., vol. li, p. 875), and as sanidine in the trachyte 
of the Sugar Loaves, Taranaki (Geol. Bop., 1866-67, p. 8) ; by Dr. v. 
Hochstetter as sanidine in the rhyolitic tufas of Lake Taupo, and flesh- 
coloured felspar in the syenite of the Boulder Bank, Nelson (New Zealand, 
Eng. ed., pp. 885, 471) ; by Dr. v. Haast in the granite and other crystal- 
line rooks of the West Coast, and as sanidine in the trachytes and traohy- 
dolerites of Banks Peninsula (Jurors' Bep. N.Z. Ex., 1865, p. 257, and 
Trans. N.Z. Inst., vol. xi., p. 504) ; and by B. Daintree, Esq., F.G.8., in 
dolerite of the Hororata district and Acheron section ; in trachytic rocks at 
Htf Misery and Snowy Peak Bange and a^so in a granitic rook and 
pitchstone at Snowy Peak Bange (Trans. N.Z. Inst., vol. vii., p. 458). The 
specimens in the collection of the Colonial Museum are a pink variety in 
granite from Dusky Sound, and a yellowish white specimen in a granitic 
dyke from Great Barrier Island. 

AUfite, ^ -f Na Si^, is mentioned by Dr. Hector in the diorites of 
the West Coast (Jurors’ Bop. N.Z. Ex., 1865, pp. 266, 487); by Dr. v. 
Haast in dioritic porphyries of the Biver Wilkes and Makarora Banges 
(Jurors' Bep. N.Z. Ex., 1865, p. 257) ; by Mr. E. H. Davis at the Dun 
Mountain (Geol. Bep., 1870-71, p. 112); and by Prof. Liversidge from 
George Sound (Trans, N.Z. Inst., vol. x., p. 498). There is a white 
massive form, with chlorite, from Maori Point, Sbotover, in the collection 
of the Colonial Museum. 

LabradorUe^ ^ Si* + (Oa, lia) Si, is mentioned by Dr. Hector in 
tracbydolerites from Flagstaff Hill (Jurors' Bep. N.Z. Ex., 1865, p. 487) 
and by Dr. v. Haast in lava streams at Banks Peninsula (Jurors’ Bep. 
N.Z. Ex., 1865, p. 257), and m the basalts and as large crystals in the 
dolerites of Banks Peninsula (Trans. N.Z. Inst., vol. xi., p. 499). Thera 
, is a specimen in the collection of the Colonial Museum from Purahanni, 
Otago, of a dirty brown colour, showing play of colours on cleavage planes, 
and another, of a grey colour, in dolerite from Mi. Charles, Otago. 

SaumurUe is mentioned by Dr. v. Haast in gabbro from Mt. Torlesse 
Jurors' Bep. N.Z. Ex., 1865, p. 257). 
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Oligoelaee, 2 8i ^ -j. Oaja is mentioned by Dr. v. ilaast in 
quartz porphyrios of Mt. Misery and Malvern Hills (Jurors' Bep. N.Z. Ex., 
1B05, p. 267), and B. Daintree, Esq., P.G.S. (Trans. N.Z. Inst., vol. vii., 
p. 458), mentions the ocourrenoo of a plagioclase felspai*, which is probably 
oligoclase, in granite from Snowy Peak Bongo. 

Obeidian is mentioned, by Dr. v. Hochstettor, with rhyolites m the 
Taupo district (New Zealand, Eng. ed., p. 407) ; by Dr. v. Haast, on the 
sides of trachytic dykes (selbands) in Banks Peninsula (Jurors' Bop. N.Z. 
Ex., 1665, p. 257, and Trans. N.Z. Inst., vol. xi., p. 504) ; and by Mr. 
J. A. Pond, in the volcanic rock from Mi*. Firth's well near Mt. Eden, 
Auckland (Trans. N.Z. Inst., vol. vii., p. 406). Its distribution in the 
North Island is widespead in the volcanic regions which occupy the central 
and nortli-east portions of the island ; but, so fai* as 1 am aware, no solid 
floes have been discovered, and the mineral has only been found in isolated 
blocks. It was formerly largely OTuployed by the Mao]*i8 for the mauufac* 
ture of weapons and implements. There are several specimens in the 
collection of the Colonial Museum from Taupo and White Island. 

Pumice. — ^Is found throughout the volcanic region of the conti’al portion 
of the North Island whence it is brought down to tl)o sea by rivers, and 
distributed along the coast by the action of the tides and currents. It is 
mentioned by Dr. v, llochstetter (Now Zealand, Eng. ed., p. 48) as 
occurring in plateaux romid Lake Taupo, 2,000 feet above the sea and 
he states (p. 884) that Mr. Grace's house is built of it. It is mentioned 
(Jurors' Bop. N.Z. Ex., 1865, pp. 85, 258) from the beach near Napier, 
where it is found in considorable quantities, brought down by the rivers 
from the north and also from Waikato, and Mr. J. C. Crawford (Trans. 
N.Z. Inst., vol. vi., p. 856) states that it occurs in largo quantities at 
Tokano and (Trans. N.Z. lust., vol. viii., p. 877) that pumice floats down 
the Wanganui River in such quantities that it would be easy for a ship, 
anchored in the river, to put out nets and so load the ship. Around the 
volcanic group of Buapehu and Tongariro there are immense areas covered 
with pumice, and at Kereru, Napier, and many other localities on the oast 
coast of the North Island, there are extensive deposits of compact whito 
pumioe*sand, which are moutiouod by Mr. McKay (Geol. Rep., 1876-77, 
p. 61). 

PftcAitofir.-— The only district in New Zealand where this mineral occurs 
is between Mt. Somers and Snowy Peak, where it is associated with quartz 
porphyries of which it appears to be the vitroous form, a complete sories repre- 
senting the change from a fluid pitohstono, through various stages, to a 
quartz porphyiy with felsitiu base and small ci-ystols of quartz and garnet 
in which no fluxion structure is visible. It is of all colouiii, from grey to 
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brown and red, and occurs in considerable quantities at some places* It is 
mentioned by Dr. v. Haast (Jurors* Bep. N.Z. Ex., 1865, p. 257, and Qeol. 
Bep., 1878-74, p. 9) associated with the quartz porphyries of Mount Somers 
and Snowy Peak. 

Aluminates of Magmssu and Glucina. 

Spinel f Al. — The occurrence of rubies with garnet and topaz in the 

alluvium of Waipori, Otago, is mentioned by Dr. Hector (Jurors' Bep. N.Z. 
Ex., 1865, p. 416). This mineral is also mentioned from Manawatu, 
Wellington (Col. Mus. and Lab. Bep., v., p. 18) as rhombic dodecahedrons, 
and nearly opaque. They were not analyzed, and so are very probably 
garnets. 

Silicates of Gluoina, Zirconu, Thoru, Aim Yttbia. 

Zircon, Hr, Si. — The occurrence of this mineral is mentioned by Dr. 
Hector (Jurors* Bep. N.Z. Ex., 1865, pp. 417, 488), who says “ crystals 
of zircon wore exhibited, in the Museum of the Geological Survey, from 
Timbril’s Gully," and (Trans. N.Z. Inst., vol. ii., p. 871) with platinum 
and gold in the wash of the south ; and by Dr. v. Haast from the western 
slopes of the Bouthem Alp<» (GeoL iiep., 1870-71, p. 24). In the collection 
of the Colonial Museum there is a specimen of a biotite rook from Doubtful 
Inlet, Otago, in which there are numerous minute tetragonal prisms with 
pyramidal ends of a bright red colour, transparent, which are probably 
zircons. 

To2)az, 5 ^ Si + ( + Si F®). — ^Is mentioned by Dr. Hector at 
Chfltto Creek, Arrow Biver, and Waipori (Jurors' Bep. N.Z. Ex., 1865, 
pp. 265, 488) ; and (p. 416) he says, in collections from the Otago Gold- 
fields' department were some uncut topazes as large as pigeons' eggs, and 
of a pure white colour. Several smaller topazes of various colours have 
lat<dy come into the possession of the Geological Survey of Otago from the 
neighbourhood of Waipori, where they are found in the alluvium along with 
rubies, garnets," etc. 

Emerald, .At Bi^ + 8 6l Bi. — Specimens of this mineral have been for- 
warded from Dusky Sound by Mr. W. Dooherty, of which Mr. Bkey 
says; — ‘‘This is a somewhat rare mineral collected by Mr. William 
Dooherty, from a vein in the vicinity of Dusky Bound. When tested, 
it was found to be the mineral beryl, the distinguishing feature of which is 
the presence therein of the rare metal glncinum (beryllum.) Usually, this 
is to the extent of 12 to 15 per cent, in specimens of this kind* The 
mineral is of a full rich green colour, which it owes to the presence of 
sesquioxide of chrome. It occurs at Dusky Bay, in a pyrrhotiniferous 
quartz, forming little nests of confusedly czystallina masses having a 
tendency to assume a tabular form." 
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I have ainoe examined these specimens, and find the following sections 
of crystals, which confirm Mr. Skey’s determination 


o 


The hardness of the mineral is about 7, and it occurs in the more 
quartzoze portions of a syenitio gneiss, associated with garnets, pyrrhotine 
and chrome mica, as other accessory minerals. 

Tout'nwUne, n ^ Si + Si, is mentioned by Dr. Hector in the granite 
and gneiss of the West Coast (Jurors’ Rep. N.Z. Ex., 1866, p, 206) ; by 
Dr. V. Haast, in granite, at Mosquito Uill on the West Coast (Jurors* Rep. 
N.Z. Ex., 1865, p. 257)i and by myself in micaceous and hombleudo 
schists at Resolution Iblond (Geol. Rep., 1874-76, p. Bl). There are some 
very fine specimens of schorl in clilorite schist, from Collingwood, in the 
collection of the Colonial Museum, arranged as long, black, striated piisms 
in broken strings which radiate from a centre ; they vary from a sixteentli 
of an inch to a quarter of an inch in diameter. Some very beautiful little 
acicular crystals m quartz, fi%)m Bedstead Gully, Collingwood, are also in 
tlie collection ; they are of a deep block colour, and red by transmitted light. 
A blackish green variety also occurs in the granite of Tata Island, Nelson. 




Abt. XLVIII . — On a new Mineral Monging to the Serpentine Group. 

By S. Hsbbxbt Cox, F.C.S,, F.G.S., Assistant Geologist & Inspector of Mines. 


{Bead before the Wellington Philoeophical Society, 21nt October, 1882.) 


Hectorite . — This mineral is described (Col. Mus. and Lab. Rep. xv.) as 
an altered form of augite, but is more nearly allied to the hydrous silicate of 
the Serpentine Group. As, however, it does not correspond in composition 
wiUi any described mineral, 1 have given it the name of Hectorite. 

Its composition, as determined by Mr. Skey, is — 


Biliee 

Femme oxide 

Ferrie oxide 

Manganese 

Urns 

Magneela .. 

yfSST .. 


67*88 

18*46 

4*74 

iraoes 

«i 

1*89 

18-84 

8*88 
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4io 


TrafiMaetionM , — OtoUigy^ 

Dutription. — ^Bhombio. in radiating groups, which separate in thin 
flexible laminte. Hardness 2 to 2*5 ; colour, whitish green to dark green, 
weathering to a bronze hue and pearly lustre. B.B. infasible, but becomes 
white ; odour, bitter argillaceous when breathed upon. Allied to pioros- 
mine and antigorite. It is from the Dun Mountain, where it occurs with 
the serpentine rooks. It was collected by the late Mr. E. H. Davis. 


Abt. XLIX . — Dncriptiotu of some Piew Tertiary SMh from Wanganui, 

By Professor F. W. Hutton. 

{Head before the Philosophical Institute of Canterbury, 1th Septeml*er, IBSS.J 
A SHORT time ago a collection of over a hundred species of MoUubca from 
the Wanganui bed was submitted to me for determination by Mr. S. H. 
Drew, of Wanganui, and in it 1 found the following forms which appear to 
be undescribed : — 

Trophmi ejopamuMf sp. nov. 

Shell ovate ; spire moderate, acute : whorls five or six, spirally grooved, 
the grooves narrower than the ribs, about 26 grooves on the body-whorl, 
crossed by undulating laminic of growth worn smooth. Aperture ovate, 
wide, slightly angled behind ; outer lip expanded ; columella rounded, with 
a small posterior canal : anterior canal very short and recurved. 

Length, '77 inch ; breadth, *4 inch. Length of spire, *8 ; of aperture, 
*86 ; of canal, *12 inch. 

This is one of the puipuroid Trupbous, but with a rounded columella ; 
it is so like the figure of Purpura patem^ H. and J., that I should have con* 
sidered it the same, but that the authors state that P. paum has the colu- 
mella very flat. ^ 

Coniinella dtmi^ sp. nov. 

Shell ovate, spire short : whorls six, spirally Urate, about 22 lirm on the 
body-whorl ; the spire-whorls finely longitudinally pUcate. Aperture ovate, 
the posterior canal weU marked : columella obliquely truncated ; anterior 
canal weU defined. 

Length, *78 inch ; breadth, -46 inch. 

This species is distinguished from all our other siiecies of UominsUa, 
except C. ordinaUs^ Hutton, by being spirally Urate, and from this species 
it is separated by its weU-marked anterior canals, which makes it inters 
mediate between CanmsUa and Euthria, 
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OdoeUmia therriffi^ Bp. nov. 

Shell subulate, tapering: whorle fifteen, smooth, flattened and polished, 
the suture deep. Aperture ovate ; peritreme not continuous ; columella 
with one strong plait. 

Length, *55 inch ; breadth, *17 inch. 

Named after Mr. G. Sherriff, of Wanganui. 

Trochita inftaia^ sp. nov. 

Shell subglobose ; whorls two and a half rounded ; the Iasi inflated, 
with four or five distant, narrow, spiral ribs crossed obliquely by lines of 
growth : apex lateral. Aperture ovate, the lamina concave. 

Height *4 inch. Length of aperture *86 ; breadth *72. 

This species has externally the appearance of a Naticot but tlie sur&ce 
is not polished. 

Authora coniea, sp. nov. 

Shell conical, high ; whorls seven, slightly convex, with fine spiral 
moniliform ribs, about eight on the penultimate whorl ; suture deep ; base 
of the last whorl spirally striated with moniliform striffi, the angle rounded. 
Axial eavity deep, smooth, conical ; columella with a slight posterior fold. 

Height *84 inch ; breadth *84 inch. 

This species has the smooth axial cavity of A. tinmta^ but it is larger, 
higher, the granulations finer, and the basal angle much more rounded. 

Note. — ^In addition to these new species there was in the collection a 
specimen of what 1 take to be Siphonana /mcozonata, Augas (P.Z.S., 1866, 
p. 56), which appears to be the same as Fimig mmutieqaamoms^ fieove. 


Art. L. — Sote on the !Sih Depot^U at Lyttelton. By Prof. i\ W. Huttok. 

[Read before the FfiUoeqphical Inxtitule of Canterbury , 6th April, 188S.] 

In cutting back the hill on the west side of Lyttelton Harbour to make room 
for the dock, an excellent section has been exposed of the silt deposit and 
the rocks underlying it. An uneven surface of volcanic rocks is covered by 
the silt, which is distinctly stratified, and dips at an angle of 8 degrees to 
the north-east, that is towards the harbour. In 1878 the cutting behmd the 
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railway station also showed that the silt was stratified, but this section is 
now obliterated by weathering, and I have thought it important to call the’ 
attention of geologists to the section behind the dock while it is still fresh ; 
for no doubt it will soon become obliterated like the one behind the railway 
station. 

The origin of this silt deposit is of considerable interest, as it is im- 
portant evidence in discussing the question of the latest oscillations of level 
in New Zealand. Dr. von Haast, in his Beport on tlie Geology of Canter- 
bury and Westland (1879), p. 807, calls it “ The Loess Formation/* com- 
pares it with the loess deposits of China described by Baron von Bichthofen, 
and says that *' the general character and position of Uie principal loess (or 
loam) beds in this province prove clearly that they liavo been formed by the 
m/nimt opcrandi pointed out by Von Bichthofen.'* Theic is, however, one 
difierence which ho mentions, ** and that is the absence in the Ciinterbury 
beds of tlie peculiar small marly nodules so common on the Bhine, the 
Danube, and in China.*' 

The moduB ojinandi in question is the following : The fine particles of 
earth carried down the slopes by the rain are partly retained by the grass 
growing on the slopes, and the dust blown across the land by the wind is 
also retained by the grass, the roots of which also decay and assist in raising 
the ground ; — so that the formation is a mass of grass covered with fine 
earth and sand brought by the wind and the rain, and has, of course, an 
entirely subaerial origin. It is characterized by being unstratified, and by 
having a ** peculiar vertical capillary texture," caused by the decay of the 
roots of the grass. 

I am afraid that the well-marked stratification of the base of the Lyttel- 
ton silt deposit can hardly be reconciled with this method of formation, 
and there are several other difSculties which cannot, I think, be explained 
on the theory of a sub-at^rial origin. 

In Uie first place the deposit is widely distributed and rests upon beds 
of very different mineral composition. According to Dr. von Haast it is 
found at the foot of Mount Grey and on the Moeraki Downs, where it lies 
upon tertiary argillaceous and calcareous sandstonos ; at the Malvern Hills, 
where it rests upon secondary sandstones and slates. At the southern end 
of the Canterbury Plains it occurs from the Orari to Timaru, where it is 
found on tertiary sedimentary and volcanic rooks ; and in some places it 
lies on the shingle of the Canterbury Plains. South of Timaru it can be 
traced beyond the Waihao, and in the valley of the Waitaki south of 
Elephant Hill. From my own observations I know that it is largely 
developed at Oamaru, where the base is also stratified, and that it extends 
as £sr south as Moeraki Peninsula. It is difficult to understand how so 
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widely extended a deposit, resting on such different rooks, could be formed 
in the way suggested by Dr. von Haast ; and it is also difficult to under- 
stand wliy, on this hypothesis, the deposit should be found only on the 
coast near the mouths of tlie great rivers from the Waimakariri to the 
Waitoki, and not elsewhere. 

In the second place the limit in height of the deposit must be noticed. 
In the ** Transactions of the Now Zealand Institute,’' vol. vi., 1878, p. 428, 
Dr. V. Haast says that on Banks Peninsula it extends to a height of 800 
feet above the sea ; and in his Beport on the Geology of Canterbury he says 
that at Timaru it reaches to near the summit of Mt. Horrible, which is 
1,272 feet high. No other data can be obtained at present, and the 
difficulty here is to explain why, on the subaSrial hypothesis, its height on 
Banks Peninsula should be limited to 800 feet, notwithstanding that grass 
grows, rain falls, and the wind blows at much greater altitudes. 

In the third place tlie silt deposit is not confined to the slopes. At 
Oamaru it covers the very highest points of Oamoru Gape, as may bo seen in 
fig. 7, page /)5, of ray report already quoted ; and in many parts of Banks 
Pouinsula it is better develo|>ed on the ridges than in the valleys, as tlie 
accompanying sketch of the cliffs between Little Akaloa and Mackintosh 
Bay will show (fig. 2) ; so that the action of rain in its formation must be 
eliminated. 

Baaily'B Bfackintoih 

Akaloa. Haad. Bay. 



Fig 2, r«, ailt doposit ; ft, volcanio rocks. 


The last point to bo noticed is the fossils contained in the deposit. 
Usually it is quite uufossiliferous, but Dr. von Haast states that moa bones 
and land shells have been found in it somewhere on Banks Peninsula, but 
no definite locality is named. The occurronoe of land shells is remarkable 
considering how rare they are now in Now Zealand, and that they are 
almost entirely confined to the bush. 1 have never hoard of any land sheila 
having been found on grass land except in crevices of limestone, or under 
blocks of the same rook ; and there is no limestone on Banks Peninsula, 
while, according to Dr. von Haast’s hypothesis, the formation accumulated 
on open grass land. 

At Oamaru marine shells of still living species ore found in the lower 
part of the deposit up to a height of 80 feet above the sea. A list of the 
species will be found at page 70 of my ** Beport on the Geology of Otago,** 
1875. 
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Hoa boneR fti‘6 also found in tho deposit at Oamaru in the position 
flgni'ed on page 71 of the ropoi't just named. Dr. you Haast also sajs, in 
his Beport on the Timaru District (1865), that this silt deposit is underlaid 
by fine clay or gravel, sloping up from the sea to a height of 686 feet, and 
cont’iining recent marine shells near the sea ; (see also Beport on the Oan* 
terbury Plains, 1864, p. 8). The difficulty here is to explain the presence 
of marine shells at Timaru and at Oamaru, in the latter place in beds of 
grave) distinctly intorbedded with the silt. 

All these facts ai*e explained on the hypotliesis tliat this silt deposit is 
due to the fine mud brought down by the great rivers and deposited on the 
bottom of the sea when the land stood some 1,000 feet or so lower than it 
does at present. Two other difficulties, however, now present themselves. 
First, the absence of marine fossils in the upper part of the deposit : and, 
seoondly, the absence of sea-cliffs at high levels in Banks Peninsula. Both 
these are oases of negative evidence and of no great weight. Many un- 
doubted marine formatiouH are devoid of fossils, and in our case tliis may 
be due to the rapid deposition of the silt, or to tho unfavourable nature of 
the sea^bottoiu for marine MoUusoa. The moa bones, of course, offer no 
difficulty ; they are the remains of birds floated down the large rivers. 
With regard to the absence of sea-oliffs on Banks Peninsula — wliich, how- 
ever, cannot yet be said to bo certainly established — we must remember 
that sea-cliffs are formed only when the land is stationary, and that, if the 
movements of dopressiou and elevation were continuous, no sea-oliffe would 
be formed, or only such small ones as would be easily obhterated. 

It appears to me, therefore, that the evidence in favour of the marine 
origin of tliis deposit preponderates enormously over the evidenoe in favour 
of its suba4rial origin. 


Abt. LI.— •O/i the Formation of tho Quarto PobUu of tho Southland Piaim* 

By W. S. HaioLTOir. 

[Bead b^ore the Southkmd ImtihUe^ 9th May, 1882.] 

Tuk great abundance of white quarts pebbles about Inveroaigill, and all 
over the seaward portion of the Southland Plains, is quite a feature of its 
geology. To strangers visiting the district, the first question that suggests 
itself is, where has all that quarts come from ? 

The usual hypothesis entertaiued is, that great mountain masses have 
been washed down by the action of the sea, or by the great annual rainfiJl, 
aud that the quartz reefs or dykes in these mountains, being harder than 
the adjoining strata, have withstood the aotiou of the water, and appear as 
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water- worn pebbles in oui* diluvium. On olosex* examination, however, it is 
found that this hypothesis cannot be the true one. In all the mountains 
which surround the plains in question, such as Longwood, the Takitimoa, 
the Hokouuis, and the mountains to the east of Wyndham, quartz veins are 
of rare occurrence, and form a quite insignificant part of the whole. It is 
also seen that the detiitus or gravel formed at the base of these ranges is 
of quite a different character to that under our notice. The gravel of the 
beds of the Oreti and Mataura formed from these mountains is, for the 
most part, blue in colour and composed of very hard sandstone or slate. 

The upper plains of Southland, such as the Waimea, Mararoa, Otapiri, 
and Lora Plains, are composed of gravel of this kind, while the lower plains 
near the sea-level are composed of heavy beds of milk-white quartz of the 
kind we are speaking of ; and it is further found by the bores that have 
been made, that these beds alternate with heavy beds of clay and seams of 
lignite to the depth of more than 200 feet. These beds of quartz could not, 
therefore, have been deposited from the mountains behind our plains on the 
landward side. 

Similar difficulties stand in the way, if we suppose them to have been 
derived from tlie seaward side. The syenite of the Bluff hill contains 
plenty of quartz, but only as a component of a rock as hard as quartz itself; 
and which water wears into round balls remarkable for their great elasticity 
and hardness. 

The Stewart Island granites could not account for the deposition of 
tliesc beds anything more easily ; nor the sandstonen of Buapuke, or the 
Greenhills. 

The only remaining possible supposition is, that there were mountains 
of quartz in st7r<, which were degraded on the spot, and left these beds to 
mark the place where they stood. This is so unlikely that it can hardly be 
entertained, as mountains of this kind occur nowhere else in the neighbour- 
hood, and even if such had been the case here, the great hardness of such 
mountains must have resisted the denuding forces as much as the sand- 
stones and the granites in their neighbourhood. No vestige or evidence of 
such mountains is anywhere seen, while the beds of clay and lignite would 
have to be otherwise accounted for. 

However much geologists may object to it, the true theory of the forma- 
tion of these pebbles seems to be, that they are silicified wood ; and the more 
they are examined, the more convincing does the proof become that these 
beds represent, in one condition, the remains of ancient forests, just as the 
coal beds represent the same thing in another condition. On examining 
these pebbles closely, it is seen that, in almost every case, the appearance 
of wood struoture can be detected. In some cases it is quite perfect ; the 
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annual growth-rings, the meduUary rays, and the vasoular tissue being 
easily seen. Their crystallization is quite peculiar, differing entirely from 
reef-quartz in being vesicular, or sometliing like what snow is to ice ; and 
much softer than rock-quartz, so that in many cases they can be scratohed^i 
with a knife. They are all flat-shaped, or knot-like ; just as if they had 
been originally pieces of bark, or knees, or resinous knots, whioli had 
resisted the action of ordinary putrefibtion long enough to become com- 
pletely sUicifled. 

Specimens are found showing the different stages of the process, from 
lignite to perfect quartz. The small set accompanying this ])nper may bo 
referred to and described. No. 1, from the Hokonuis, in conglomerate, is 
unmistakable wood, evidently a root of black pine {l*odocarpna spicata) or 
kowhai (SopJtora tetraptera). It is very hard, rings like clinkstone on being 
struck, and is dark blue in colour, evidently from tlie carbon not being quite 
oxidized out. In this respect it is exactly like a clay pipe when insuffi- 
ciently burnt, part of the carbon of the nicotine remaining in the form of 
soot to stain the pipeclay blue. In every respect this specimen is perfect 
stone, giving sparks with steel, and with a speoifio gravity equal to quartz. 
Its perfect woody structure and charcoal colour alone betray its origin. In 
time the blue colour would no doubt have given place to white or grey, when 
the last vestige of its carbon had been oxidized to CO|. No. 2 is from the 
top of the coal at the Nightcaps, and shows the wood first changed to lignite, 
on the under side, while the upper, or that exposed to the atmosphere, 
is becoming white, hard, and quartz-like, with a burnt appearance. No. 

8 from the same locality shows this burnt appearance to such a degree 
that one would conclude on looking at it that it bad been through the 
fire. Such, however, could not have been the case as it was detached 
from the solid seam by the writer. 

These specimens show that carbon gets away from wood remains in all 
probability as CO« by slow combustion at ordinary temperature ; and when 
silica is supplied in the same proportion by highly silioated water, the 
condition has in all probability been attained for the preservatioii of the 
structure, after every other trace of its original has disappeared. 

Had the water absorbed by the decaying timber been unable to supply 
the silica in the proper proportion to replace the carbon as it oxidized, 
eavems in the quartz would probably have been formed, or a vesicular 
structure, if more nearly equal to the demand,-— just what is often observed 
in these spedmens. If the supply of silioa was in exact pre^portioa to the 
depsurting carbon, perfect opal would be the result ; while if from increase 
of temperatmre from any cause, fermentation and putrefisotion set in, the 
oarbon would get away so rapidly that no siliciflcaiiott could take place, 
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and no remains whatever would be left to tell the story of the kings of the 
forest as we see them embalmed in these speoimens in their mummy-oases 
of milk-white quartz. 

From this point of view our plant and forest remains are disposed of in 
nature in three different ways, viz. : — • 

1. They rot and mix with the soil, where the carbon slowly oxidizes in 
the earili. This is proved by exporiment The air of the soil is found to 
contain far more carbon dioxide than the atmosphere, and thus the CO^ of 
the soil is far greatest during the summer mouths, when the temperature is 
high. Peiteukoffor (Watt’s Chem. Die. B, Sup., p. 133) found that the 
quantity of COa in the air of the soil increases veiy gradually from the 
greatest depth exammed by him — about fourteen feet — upwards to the 
surface, aud tliat during August and September, at Munich, it was five 
times greater than it was in January. This can only be from the gradual 
oxidizing of the woody matter of the soil — at least the presumption is very 
strong that it is so, although some are of opinion that it may be obtainod 
from some of tlie lowest forms of animal life. 

2. The remains of plants and trees may oxidize so gradually that, in a 
silicious soil where they absorb silioious water, they may be silicifiod, and may 
thus form vast gravel beds of quartz, or of nodules of sandstone composed 
of quartz, lime, magnesia, potash, etc., in combination, according as the trees 
or the vegetation were rich in those. In this way our lignite beds may 
pass by oxidation into sandstones or slate or marl, according as the original 
vegetation was rich in silica, alumina, or lime, and according as tlie water 
absorbed by it was rich in these elements. 

8. Or these remains may — by being excluded from the atmosphere by 
accident, or where deposited in great thickness — ^form beds and scams of 
coal which may resist for a long time the oxidizing influence of the air. 
Goal seams are almost always found to have been protected from the air 
and from silicious water by dense beds of fireclay above and below, im- 
pervious to water and ak and other elements inducing change. Those 
deposits depending only on rare and accidental conditions will, therefore, be 
the exception, and will be the least common way in which the carbon of 
thei;^ remains is disposed of. 

These considerationB lead us to suspect that vegetation may have had 
more to do with the formation of many of onr sandstone rooks than is 
generally supposed. Many things strengthen such a supposition, such as 
the ash and plant beds so frequently met with, the eminently concretionary 
character of many, almost all of them, afid the strange absence of fossil 
remains from many of our sandstones. The red and blue slates of our 
27 
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Haitai formation, for instance, ore not generally so metamorphosed as to 
have destroyed the fossil remains which were ahnost sure to have occurred 
had these beds been laid down by the agency of water. 

The remaining specimens numbered 4, 8, 0, 10 still exhibit the structure 
of wood, but ore completely converted into quarts, witli a specific gravity 
of 2*6 to 2*8, and having grains of magnetic black sand, or thin lamime of 
mica here and there between the growth-rings of the original wood, and in 
the caverns of the stioicture. These specimens may be picked up in thou> 
sands in our streets and in our gravel pits and cuttings, indeed scaicely a 
piece of quartz con be picked up which does not show woody structure. 
No. 5 is silicified wood resembling chert where the woody fibre is quite 
distinctly seen. No. 18 has woody fibre very fine and dense, but with true 
veins of crystalline quartz transverse to the fibre, just as if the wood in tlie 
lignite stage had, in shrinking, cracked and admitted the silicious water to 
deposit, amidst the chemical changes going on, true crystalline quartz. 

The water-worn condition of these pebbles must have resulted from a 
submergence, probably veiy slight, of the plains for some time. Indeed the 
lignite beds alternating with beds of clay and quartz gravel prove conclu- 
sively that this was the case, and that such alternations of level must have, 
taken place, a great many times, during probably long periods, since we 
meet with thin seams of lignite, alternating with clay and gravel in the most 
natural way, for more than 200 feet in the bores that have been put down 
in the neighbourhood of Invercargill. These plains, then, on which we live 
and move to-day, but slightly elevated above the tide, have been so (only 
sometimes just as much below tide-mark as they are now above) for long 
periods, during which immense forests grew, decayed, and became quartz 
gravel, while for correspondingly long periods the tide washed over them, 
covering up with clay the deposits of timber to make lignite of them, and 
polishing the pebbles which had passed into a more advanced stage of 
change through the oxidizing of the carbon of these vegetable remains. 

This natural oxidizing of the carbon of the vegetable world at ordinary 
temperatures, or at temperatures considerably elevated under the surface, 
is probably a process which has not been comprehended in all its magnitude 
and importance. The small amount of carbon dioxide in the atmosphere 
(only about 8 in 10,000) has probably a misleading effect, leading us to con- 
dude that the process must be very insignificant when the product is so 
small. 

When we consider, however, that all the growing forests of the world, 
nay, the entire vegetable kingdom, derives its carbon principally from the 
carbon dioxide of the atmosphere, it will be comprehended what an enor- 
mous supply will be wanted. It will want little loss than the oxidizing of 
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all the yegetablo remains of the world to snpply the demand, if the vege- 
table growth is to go on, and the forests are to maintain their extent and 
height. In this way the carbon is just the current capital of the vegetable 
kingdom ; the carbon dioxide in the atmosphere is the daily balance in the 
bank, which, like the reserve in the Bank of England, is found to be con- 
stantly changing ; while the coal deposits ore what corresponds to dead 
capital, which man is doing a service to nature in digging up and oxidizing 
so that it may enter afresli into the currency of the vegetable kingdom. No 
doubt part of this carbon circulates through the animal kingdom as well, 
but it can hardly be supposed tliat all the carbon used up in vegetation 
could be supplied by the animal kingdom alone. It is much more probable 
that the great vegetable kingdom is completely balanced as to the demand 
and supply of its carbon, without the aid of the animal kingdom at all, and 
that the latter is merely a kind of parasite on the former. 

The vast masses of carbonate of lime in the limestones of our marine 
deposits is another instance of dead capital, but there can be no doubt that 
the carbon gets away in this case too, and that the lime goes into combina- 
tion with silica, etc., forming silicates, sulphates, etc., of lime, and that 
the limestone rocks slowly change into sandstones of various kinds. In 
this way the carbon of our planet seems only an instrument used in its 
architecture, being always withdrawn to be used over again, but not 
entering into its composition permanently. 


Abt. LII. — On tJa Oceurrmcf of Platinum in Quartz Lods$ at the Thamee Chid- 

fields. By J. A. Pond. 

\fiead before the Auckland Institute, 23rd October, 1882 .] 

Bom months ago, while the shaft in the Queen of Beauty Gold-mining 
Company was being deepened from the 540 to the 600 feet level, a quartz 
vein was cut which descended nearly vortical, and finding this to be impreg- 
nated with massive pyrites, I decided to assay portions to prove as to its 
gold-bearing character. The first assay of 200 grains yielded bullion *021, 
which, on parting in nitric add, still retained its silvery lustre and appear- 
ance, showing that some other metal than gold was present, and this led 
me to continue the further examination of this vein. Making assays of the 
different portions of the stone, 1 obtained various values, the highest being 
*776 grs. of bullion from 400 grs. of ore, which, after parting, was reduced 
to *126 grs., or equal to 10 oss. to the to;i. 

facing the various beads together, I proceeded to isolate the metal, 
obtaining silver, gold, platinum, and iridium. My examination has only 
been a qualitative one as yet, as the breaking of a flask containing the whole 
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of my solution resulted in the loss of an unknown amount ; and hence the 
absence of exact data. The assays made from this leader varied consider- 
ably, the lowest being at the rate of 1 oz. 5 dwts. 18 grs. to 10 oz. 6 dwts., 
showing that it was very irregularly present in the stone. When jbhe pecu- 
liar characteristics of its presence are found it will bo possible to isolate 
sufficient of the group to show the quantity of the other members of the 
platinum group which accompany it. 

In the continuation of this investigation I have found thi^i metal present 
in the large reef, both at the 540 feet and 600 feet levels, by assay, but in 
very much smaller proportions, and have washed several packets of tailings 
from the battery, the result of the crushing of tliis reef, and obtained the 
metal in the shape of minute grains accompanying the escaped gold. These 
grains viewed under the microscope are generally rounded, but a great 
many take the octahedral shape, some being beautifully perfect crystals. 
As it is intended to commence sinking immediately to the 670 feet level, I 
shall have ample opportunity of continuing my examination of this subject 
with a view to finding whether it is possible to note its presence in the 
stone by any visible peculiarity. 

The rarity of this metal being found in situ may be gathered from Ure, 
who remarks of a sample of ore containing platinum from Quadaloanai in 
Spain, ** This would be the only example of platinum existing in a rock 
and in a vein.** Since then, however, Edison in America and Boscoe and 
Schorlemmer have shown that it exists more largely than is generally 
presumed, and I think it is highly probable that if it was looked for syste- 
matically at the Thames, it would result in its being found much more 
widely distributed in the network of reefs and leaders than is generally 
supposed. 
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Art LIU. — Our Karlini flettlers. By B. C. Barstow. 

\Rcad before the Auckland InetitutCt SOth Nnrember, 1882.] 

I BHisT commenoe by giving a dofinition of tho word “ settlors.” I do not 
mean colonists** thereby, because at the time of which 1 am about to 
speak, the notion of forming n colony in New Zealand, — (by colony. I 
understand a body of people transplanted from the parent state, but re- 
maining in more or less subjection to it), — had not entered into men’s 
minds ; nor do I yet moan tho first white people who came by chance to 
be ^Wellers in these islands, for these were, with one exception, runaway 
convicts from Now South Wales and deserters from ships, — ^tho former 
seeking to regain their liberty, the latter either disgusted at their treatment 
on board ship, or perchance beguiled from their duty by tho blandishments 
of Maori maidens. To these classes may bo added a few notorious mis- 
creants whom masters of vessels, for their own safety, had put on sliorc. 
But the people of whom I am about to speak, wore those who came here 
deliberately with tho intention of remaining for years or for life. Tlieir 
last survivor has but recently passed away. 

These islands wore first made generally known to Europe owing to 
Tasman*s having anchored off the southern one ho long ago as the year 
1642. The hostility of the numerous inhabitants deterred him from 
attempting to land, but wo owe to this visit the name which our country 
still retains, New Zealand.** Wo have no record of its liaving been again 
visited until Oook in 1769 reached its shores from Tahiti ; but from this, 
and his two subsequent voyages hither, can bo traced every snocossive step 
which has led to making New Zealand what we now see it to bo. Through 
Oook became known its extent, populousness, fertility of its land, tlie 
excellence of its harbours, whilst upon the other hand tho natives acquired 
pigs and potatoes, at tho same time becoming acquainted witli the uses of 
iron and firearms. We shall see presently the consequences of those so 
diverse subjects. 

The accounts of Captain Oook*s voyages led to two schemes of very 
different diaracters, — the one being the formation of a penal settlement at 
Port Jaekson in 1788 by Oaptain Phillip with some 750 convicts ; tho other, 
the despatch by the London Missionary Society of a body of missionaries in 
1796 to Tahiti, in the ship Duff ; " of this party a Mr. and Mrs. Henry 
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were still living when I was at Tahiti in 1844. Each of those expeditions 
had an influouoe npon onr own land : Sydney, by the influx of settiers and 
oonviots, rapidly became popolons ; ere long vessels were built there, and 
trading or exploring voyages undertaken. Those colonists wore early 
stimulated to engage in the whaling trade, which London merchants, 
aroused by the narratives of Wallis, Oarteret, and Cook, by the beginning 
of this century wore pushing in the southern hemisphere (Frenoh priva- 
teers having rendered eruising in the north too hazardous) ; and both 
English and colonial whale-ships soon began to resort to Now Zealand for 
wood and water, pork and potatoes, these latter already abundant from 
Cook’s introduction of them. A life of adventure and excitement was 
congenial to Maori temperament ; they shipped for a omise, usually with a 
proviso that their disoharge should take place at the port of departure, a 
stipulation too often disregarded when its oxeentiou was inconvenient to^the 
master. Indeed, a New South Wales Governor (Macquarie) found it neces- 
sary to issue a proclamation agaiust kidnapping New Zealanders and 
making them serve as sailors against their will. In these modes some 
Maoris found their way both to London and Sydney ; whilst to this nearer 
port others wont in trading vessels as passengers, being intent npon pro- 
curing axes and iron tools, but more especially covetous of the possos- 
sion of firearms, whoso deadly effects they had seen in all their early 
communications with the whites. Cook, a fairly humane man, had 
shot seven in his first week in New Zealand; and three years later 
Marion do Fresne, in retaliation for the slaughter of some of his crew, 
attacked a pa at the Bay of Islands and shot a large number of its 
inhabitants. 

Many years back I tried to find out when the northern natives first 
became possessed of guns, and put the question to an aged chief of Ngati- 
wai hapu — the same people who had come into collision with Marion. 
He had not heard of any guns being captured when the Frenchmen were 
killed at Manawaora, but told me that he had helped to get the first gun 
that he knew of their possessing. He said that a party of sailors had 
landed some casks to get water, and, as it was cold, had made a fire to 
warm themselves by whilst the water was running by a spent into the 
casks. One of the crew walked up and down with a musket, as a sentinel, 
showing that amicable relations with the islanders could not be trusted to, 
but as no Maoris were visible he rested his gun against the steep bank of 
the gully, walked to the fire and, wanning his hands, chatted to his com- 
rades. Three young natives had, however, been watching the movements 
of the saflorB, and marking the opportunity, one of them crept from his 
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oonoealment in the scrub, and, unobsenred, possessed himself of the prize, 
which the throe then linrried away with. For somo time subsequently a 
warrior of the hapu always carried this piece in front of his war party as an 
“ intimidator” to the enemy, though the mode of using it was quito un- 
known to them. 

This must have happened prior to the destruction of the ship **Boyd,** 
as the northern natives acquired tlien a considerable number of firearms, 
and had already learned their use, but must have been long after Captain 
Fumeanx’s boat’s crow was cut off. Several of his party were armed. 
The northern natives might not have oven heard of that event, as owiuff 
to the incessant hostDities prevailing amongst the people news woulu uun 
roach far, and that tragedy happened on the South Island. 

As far as T know, a Whangarei native, named Moehanga, was the first 
Maori who reached England, whither he was taken by a Mr. Savage in 1805. 
Moehanga was there looked upon as a great oturiosity, and was presented 
to George in, ; many useful articles were given him, and tlio Government 
sent him back to Sydney, whence ho was forwarded to the Bay of Islands, 
Although Moehanga had a well tattooed face, ho was a man of no impoii- 
anco : ho was therefore soon bereft by his superiors in rank of the goods 
and tools with which ho had boon supplied, and incurred besidcp the 
too common misfortune of travellers, of being pointed out as a man 
who told such marvellous stories that ho was deemed to bo porantji^ or 
insane. 

To Sydney — ^Port Jackson as it was tlien generally called — Maoris had 
found tlioir way much earlier. Captain King took two chiefs over in 
1798, and a year or so later Te Pahi, chief of Uangiboua, a pa near the 
noi*th head of the Bay of Islands, with several of his sons, wont thither. 
As Te Pahi was favourably spoken of by the masters of whale ships and 
traders, he was made a good dearof by the Governor. An eager desire for 
cultivating trade in flax, timber for spars, salt pork, or any other return 
cargo for convict ships, existed, and it was hoped that by his moans com- 
merce of that kind might be developed, Te Pahi and family wore con- 
veyed back in a government vessel. Mr. Marsden, the Colonial Chaplain, 
had taken a great interest in him, and, during his stay at Paramatta, had 
managed to learn a few words of the klaori language. Te Pahi visited 
Sydney again some eight or ton years later. 

By this time the success of the London Missionary Society at Tahiti 
had become known, and Mr. Marsden, stimulated by the accounts received 
thence, thought that a favourable opportunity now presented itself for a 
similar undertaking in this country. With this view bo took Te Pahi to 
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his bouse, keeping him there for some months, partly with a desire to 
instruct him in the doctrines of Ohristianity and convert him, and thus 
open up a way for further operations amongst his people, and partly 
that ho himsolf might learn from bis guest something more of the 
language and customs of tho inhabitants of these islands. Mr. Mars- 
den, indeed, made a promise that ere long he would pay Te Pahi a 
return visit. 

With this object, amongst others, Mr. Marsden obtained leave of absence 
and returned to the mother country, where ho with some difficulty prevailed 
upon the Church Missionary Society to look favourably on his project, and 
to promise him £500 a year for its support. He induced a Mr. Kendall, by 
profession a school-master, but a man of some means and imbued with a 
love of adventure, to join in the undertaking, and to become a missionary 
to New Zealand. Mr. Marsden was ordered by tho Government to return 
in the ship ** Ann,” and, after being on board a few days, found there a sick 
Maori named Tuatara, who bavmg been buffetted about from one whale- 
ship to another for some four years, was now trying to get back to his wife 
and family in New Zealand. He turned out to bo a nephew of Te Pahi, 
and a denizen of the same place. This gave Mr. Marsden a further oppor- 
tunity of increasing his Maori learning, of which he was not slow to avail 
himself. This he could do with more effect, as during liis voyages Tuatara 
had picked up a good deal of English. Mr, Kendall did not accompany 
Mr. Marsden, but two other persons did so, Mr. Hall, a builder ; and Mr. 
King, a shoemaker, both under engagement to tlie society. The former, 
1 believe, married just prior to sailing, and brought out his wife with 
him. 

On the arrival of their ship at Sydney, in February, 1810, they were 
met with the news of the massacre of the crew and passengers of tho ship 
**Boyd,'’ in Wbangaroa Harbour. I dare say that many of you have heard 
the story, still as it may be unknown to some, and the event bore materially 
upon the train of affairs which I am now narrating to you, I feel that I am 
not digressing in giving a brief account of the matter as it has come to me, 
partly from a participator in it. 

Captain Thompson, of the ship Boyd,” of some 600 tons, fell in at 
Sydney with two Wbangaroa natives, and as his ship was bound home 
with some passengers and but little cargo, gladly aooeded to their 
suggestion of calling at that place for a quantity of spars, which they 
undertook to procure for him; they themselves agreeing to work their 
passages down. In the course of the voyage, one of these natives, Hori 
by name, being ordered by the captain to do some work aloft, made the 
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6X0U80 that he was fiiok, and being threatened with a flogging if ho con- 
tinued hin refusal, pleaded that he was a chief and should not be so treated. 
Flogged he was though. The ship arrived safely at Whangaroa, the natives 
were allowed to land, and next day returned on board to take the captain to 
see the spars ; meanwhile Hori liad told his people of the indignity put upon 
him. Oaptain Thompson, with two boats' crews, were guided by the Maoris 
some five miles from the ship up the Kaeo Biver, and after landing were led into 
the kahikatea bush which grows near the banks. An onslaught was made upon 
them, and every man slain. The natives, after putting on the sailors' clothes, 
pulled down in the dusk to the ship, whieli they surprised — Hori answering 
the sentry's hail — except some few sailors, who took refuge in the rigging, a 
Mrs. Morley and child, a girl named Braughton, and the cabin boy. All 
on board were ruthlessly killed that night ; the sailors were shot next 
morning ; but the other four, who had shown compassion towards Hori 
after his flogging, were spared. They w^oro tiftcrwards given up to a party 
of Bay of Islands natives, of whom Tamati Waka was one, taken over 
thither, kindly treated, and put on board the first vessel bound for 
Sydney. 

Altogether seventy souls belonging to tlie ship perished in this sad affair, 
but more lives yet were lost in consequence of it. Unfortunately for him* 
self, To Pahi was at Whangaroa when the tragedy took place. He sub- 
sequently asserted that he was altogether igiiomnt of the attack at Kaeo, 
having boon at a distant part of the harbour, but hearing of the capture 
of the vessel, wont on board, and did his best to prevail upon the natives to 
spare the surviving sailors, but without avail, and thereupon returned dis- 
gusted to his own place at tlic bay. The tidings quickly spread, and reach- 
ing the oaptain of a whale-ship lying at the bay, ho at once put to sea. 
Shortly after, falling in off the coast with several other ships, the crows, upon 
hearing the news, determined upon revenge, and learning Te Paid had been 
at the scene of slaughter, mauniug their boats, pulled in at night and 
attacked a pa, situated on a small islet opposite to Baugihoua, in wliioh Te 
Pahi usually lived. Except Te Pahi himself and one other man, every 
native in the pa was killed, and these tw^o were wounded, tlie former whilst 
swimming ashore being struck by a musket ball fired at him by a lad who 
was keeping one of the boats. Te Pahi died from the wound within a year, 
and thus Mr. Marsden lost his most powerful and trusty supporter. It 
seems probable, judging from the partiality shown by Te Pahi to the 
PoMm, that his story was the correct one, and that ho suffered owing to 
the similarify of his name to that of Hori's brother, Te Puhi, who un- 
doubtedly was one of the ringleaders in the bloody affai r ; but it is certain 
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that Te Pahi'a people participated in tiie plunder of the ship, for some was 
found in his po ; earrings were made of dollars captured in the “ Boyd,” 
and being worn fur and wide among the natives served for years after ns 
memorials of the eatastropbe. 

The destruotion of Te Pahi’s people was not the only retribution received 
by the natives, as twenty-one were blown up by the explosion of a quantity 
of gunpowder, which, having boon accidentally wetted, they wore drying on 
one of the ship's sails. The only survivor of that party narrated that, whilst 
they were all sitting round the powder, one stated that it was dry enough, 
another contradicted him, and, after a few words more, threw the ashes out 
of his pipe into the powder, and tlius put the dispute to the proof ; the sus- 
vivor, though blown up, escaped by falling into the water. 

A figtree on the bank of the Eaeo, near Mr. Nisbet’s house, used, in my 
time, to mark the site of the h^ntfi in which Oaptain Thompson and his 
boats' crews wore cooked. A fragment of the “ Boyd ” and ono of her guns 
are in our Museum. Anotlior gun is in the crater of a volcano at Pakaitikn. 
I have seen at low water some of her timbers in Whongaroa Harbour, though 
the upper works of the ship were accidentally burned. 

Of course this sad business entirely disconcerted all Mr. Morsden’s 
plans. Tuatara he took to his own house, keeping him there some nine 
months, (as at first a Maori was hardly safe in Sydney streets), when ho 
left, pledgiug himself to come and fetch Mr. Marsden and party whenever 
it should be safe for them to live in New Zealand. Messrs. Hall and King 
went to work at their trades, and did well. bBr. Kendall's departure 
&om England was countermanded for a time. Matters continued in 
abeyance for a couple of years, when, the excitement provoked by these 
unfortunate incidents having been allayed, Tuatara, who had succeeded to 
Te Pahi's authority, tliought the white men would be safe, and shortly 
afterwards came over himself to escort the party. By this time Mr. Kendall 
and family had arrived at Sydney, and after a consultation it was deter- 
mined that a small vessel should be chorteredt in which Messrs. Kendall 
and Hall could make a voyage to New Zealand with Tuatara, ostensibly 
npon a trading speculation, but with instructions to carefully observe the 
disposition of the people, and also to induce a few leading natives to return 
to Sydney with them. The voyage was prosperous, and a fovonrable report 
of the Maori disposition towards their pakrha visitors put fresh life into 
their progects. Tuatara and two companions gladly availed themselves of 
this chance, and as in his several voyages Tuatara bad now learned a good 
deal of English, he was employed in teaching the fiiture missionaries some- 
thing of his langnage. One of Tuatara's oomrades on this voyage was 
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Hongi, who somo years afterwards became notorious or illustrious by the 
bloody wars which he waged throughout the Northern Island, It has been 
computed that 80,000 lives were lost during his campaigns. These did not 
commence till 1820, after Hongi’s return from a journey to England, during 
which he acquired a considerable stock of arms and ammunition ; to the 
Mission, however, he always proved a staunch friend. 

It was not until November, 1814, that the expedition was fully equipped, 
and the brig Active *' sailed from Sydney, corrymg “ our earliest settlers " 
to this country. The ship's company of nine had among it two Maoris, and 
as many South Sea Islanders, whilst the passengers, besides Tuatara, 
Hongi and Eorakora with five other Maoris, wore Mr. and Mrs. Hall and 
child, Mr. and Mrs. Kendall and throe children, Mr. and Mrs. King and one 
child. This child, Philip, was in after years Clerk and Interpreter to the 
Resident Magistrate's Court, at Waiuku, and died tliere a year ago, having 
boon the last survivor of the Active’s ” party. Those throe families formed 
the Mission Staff ; three assigned convict servants wore allowed by tlie Now 
South Wales Government to bo allotted to them. There were on board 
besides, Mr. Marsdon himself, a Mr. Nicholas, and Tlioinas Hansen, the son 
of the captain. These three returned in the ** Active ” to Sydney, but the 
last, Hansen, who was Mrs. King’s brother, came back to the Bay of Islands 
with a young wife early in 1816, and from that time till his death, not ton 
years ago, at the age of eighty-nine, never once again left the bay. 

After calling at the Noi*th Cape, the vessel anchored amongst the Cavalli 
Islands. There Messrs. Marsden and Kendall with the chiefs landed, and 
met Hori with a war-party of two hnndi'ed men. They passed their first 
night ashore with the people who five years before had killed and oaten the 
Boyd’s ” crow and passengers. True they now had the three chiefs with 
them as protectors. On the 10th December, 1814, the ** Active ” reached 
the Bay of Islands and oame-to in front of liangiboua. 

It is hardly possible for any person who has lauded in New Zealand 
during the last twenty years to form a correct conception of the habits and 
numbers of the natives even twenty years further back ; but Auckland early 
settiiers can call to mind the mat*olad people who hawked about fish, pota- 
toes, etc., and tibe incessant going to and fro of canoes, some even still 
retaining their quaint raupo sails; but then the Maoris all professed 
Christianity, and intertribal wars bad all but ceased ; the pakeha too had 
become numerous, though not sufficiently so as to have the effect of over- 
awing the aborigines. But can any of us picture to ourselves the state of 
affairs existing when ** our earliest sottlerB *’ landed f In the first place tlie 
Maoris were four or five times more than now, the population in the north 
especially being very dense. Every hill-top, poniusula, or small island, was 
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oonverted into a /7a as a place of defence not only apfainst strangers, but 
perhaps from its nearest neighbours : the men were all regularly trained 
to fight, made to run, wrestle, paddle so as to be in active condition, 
taught the use of weapons for both offence and defence ; in short war 
was their delight, and any cause however trivial was eagerly sought as 
an excuse for waging it; the slain were almost invariably cooked and 
eaten. 

The Europeans with whom they had come in contact were not of a 
class calculated to make themselves either loved or respected, a few run- 
away sailors or convicts being the only whites living on shore ; whilst the 
treatment which the natives received from the masters of whaling or trading 
vessels, when powerful enough to get their own way, may be gathered from 
the terms of the instmetionB of Qovemor Macquarie, when he appointed Mr. 
Kendall the first Besident Magistrate in New Zealand, in November, 1814 : — 
** Whereas it has been represented to His Excellency the Oovernor that 
commanders and seamen of vessels touching at or trading with the Islands 
of New Zealand, more especially at the Bay of Islands, have been in the 
habit of offering gross insult and injury to the natives of those places by 
violently seizing on and carrying off several of them, both men and women, 
and treating them in other respects with injudicious and unwarrantable 
severity, to the great prejudice of the fair intercourse of trade, which might 
oflierwise be productive of mutual advantages.’' The same instructions also 
declared that no sailors should bo discharged or left behind at the bay, or 
natives shipped thereat, without the written consent of one of the three 
> chiefs Tuatara, Hongi, or Eorakora. Between bloodthirstiness on the one 
side, and lawlessness on the other, what slight prospects existed of peaceful 
relations for defenceless immigrants I 

Our ** settlers ” brought with them sheep, cattle, horses, goats, poultry 
of all kinds, tools, seeds both for their own use and for their new friends. 
The chiefs on board, too, had a horse or cow apiece, so that landing and 
securing their live stock became their first care. Raupo wJuurea were put 
up for themselves, and another set apart for their goods ; two of the 
assigned men were sawyers, the third a smith, and the Kawakawa natives 
having engaged to fall logs for building the projected houses and church 
at Obi, (which was in close proximity to Bangihoua), and also for cargo 
for the brig, an excursion was made in her to the Thames by Mr. 
Marsden. 

Trouble soon began, for though the native men were only annoying by 
their curiosity, the women, who even then were not famed for virtue, caused 
a jealous feeling by their attempts at over-intimacy. The Active,” with 
Mr. Mainden and Mr. Nicholas, left at the end of February, with a good 
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many logs, — kahikatea, I should think, from the place at which they were 
cut ; and as her speedy return was anticipated, several natives took passage 
by her. She convoyed back to Sydney also five runaway convicts (four men 
and one woman), who had, escaping the soaroh of the Sydney police, 
managed to find their way to New Zealand as stowaways. Two of those 
men liad been some months among the Maoris in a state of semi-starvation, 
and voluntarily gave themselves up ; the other three arrived whilst the 
“Active” was at the bay, and wore handed over by the master of the 
vessel in which they had come. One stowaway had boon found on boai'd 
the “ Active ” herself, but he made Ins escape into the bush, and was after- 
wards the cause of much annoyance to our settlorb by endoavouring to pre- 
judice the people against them. 

Two notable events occurred prior to the “ Active’s ” sailing, which I 
must not forget to mention : the birtli of the first white child, Mrs. King's 
second boy — he died in infancy ; the other the purchase on behalf of the 
Ohurch Mission from a native named Kuna of 200 acres of land situate 
between Eangihoua and Tepuna. This was intended to be a model farm, 
from which, whilst tlie Mission establishment would provide themselves 
with needful food and pasture for their animals, the Maoris might learn 
more ready and profitable modes of culture than then in use amongst them, 
the fat, or wooden spade, being a very inefficient implement. They already 
had tried to grow wheat and maize, but in very small quautitios, having no 
means of grinding or dressing the grain, and, therefore, being unable to 
utilize tlie produce for food ; steeping it was a later idea. 

The native chief Tuatara, at whose settlement the Mission had been 
located, was seized with a violent fever and died a few days after Mr. 
Marsden sailed. This was a serious matter for our new folk, as their other 
two friends, Hongi and Korakora, then lived respectively at Waimate, and 
at Paroa on the south side of the bay. Tuatara’s brother became nominal 
chief of Bangihoua, pending the majority of a daughter of To Pahi, 
but he wanted both the power and inclination to protect the new comers 
efficiently. 

The “ Active” came back in May; the captain’s son, Thomas Hansen, 
who was Mrs. King’s brother, had married at Sydney, and brought his 
bride with him to settle down, but not as a member of the Mission. 1 
knew both these people well. A daughter, bom to them in the following 
year, married the master of a ship, (Oapt. Lethbridge), and when left a 
widow returned to the bay, where she yet resides, the first-bom white of 
this colony as well as its earliest surviving resident. Bhe has been for 
years a grandmother, and ere this may have seen a further generation of 
descendants. 
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Two mistakes wore made at tho first establishment of tho Mission ; the 
site chosen, and the mode of support. Ohi, close to Bahigihoua pa, was 
the beach from which all Ngapuhi war-parties setting forUi southwards took 
their depaiiiure, and to which after their expedition they returned. On 
these occasions many hundred natives from various parts of the north were 
congregated together in a state of excitement and frenzy, subject to no con- 
trol ; even the people of tlie place itself at such seasons became utterly 
wild. 

1 have already said that the Ohurch Missionary Society only voted i6500 
a year for the maintenance of its youngest child. This obviously was too 
small a sum for maintaining three families, and for also providing moans of 
communication with Sydney. To supplement the manifest deficiency, trade 
was to bo resorted to. This would liave been well enough had it been con- 
fined to merely pumhasing for nails, fish-hooks, axes, blankets, etc., such 
pork and potatoes as were needful for local consumption ; but Mr. Marsden*8 
scheme went farther : tho missionaries were to employ their blacksmith in 
making implements as barter for fiax and for pine logs, which tho sawyers 
were to cut up. After tho settlers’ own requirements had been satisfied, 
the remainder was to be shipped for sale, the profit made to go to the 
Mission funds. This procedure on the part of our friends rendered them 
obnoxious to masters of trading vessels bent upon a similar errand, who 
did their best or worst to depreciate them in the esteem of the Maoris, 
whilst the Maoris themselves, more eager to procure arms and ammunition 
than more useful goods, could not understand why people trading in one 
article would not deal in another. This class of trade had been expressly 
prohibited by instructions from home. The profits made by this sort of 
business were so largo that one of our three first setUers was tempted to 
enter into it surreptitiously on his own account, and being detected, was 
expelled from the Mission. Another cause tended after a time to make the 
party unpopular — ^their very properly inveighing against the immoralities 
practised by the crews of vessels frequenting the bay. Many of the chiefs 
derived large gains from this nefarious business. 

Although at first and for some months our settlers suffered no further 
annoyance than was caused by the inquisitiveness and filth of their visitors 
— their dwellings being thronged from daylight to dark by guests who left 
too much insect life behind them — ^yet matters soon grew worse. Natives 
coveted some of the paheha's possessions, and when begging failed, occa- 
sionally force was resorted to, though sometimes successfiilly resisted. 
Then their place was made tapu, and no one could deal with them, so 
that thqr were nearly starved out ; once being rescued from this &te by the 
accidental arrival of a ship. Mr. King has been obliged to barricade bis 
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houBe, wbil&t hxindrcds of infuriated savagOB danoed a war*dance in front. 
Next ho had Iub cattle killed. The wretched slaves brought from maraud- 
ing OKX}editionB wore killed and cooked as near as possible to his house, tlie 
heads placed upon, and the viscora thrown over, his fence. At one period 
he attempted to rescue these unfortunates by exchanging them for blankets 
or axes, but he found it impossible to provide for them afterwards ; besidoR 
which the natives imposed upon him by making the necessary fire, shouting 
and yelling over the bound body of a young girl, as if just about to immo> 
late her, and when his feelings of humanity were so wrought upon that ho 
could not refrain from redeeming the captive at the cost of nearly his last 
blanket, ho found himself jeered at, — the pretended victim being one of their 
own people. 

The most powerful chief in near proximity to them was Tareha, after 
whom the eastern branch of the Kerikeri estuary, known on the charts as 
Mongonui, was usually termed by old settlers “ Tareha*s River.*’ This 
man was a monster both in size and cruelty. I never saw him, but knew 
well his son and successor Wi King! Tareha, who, when he first paid me a 
visit, came crawling on liis hands and knees, his legs refusing to bear the 
weight of his body. On a later occasion, when ho wished to point out the 
site of a piece of gi*ound near Russell which I had been instruoted to have 
purchased, though he had only half a mile of nearly level ground to tra- 
verse, he used two stout youug follows as human crutches, one under each 
arm. In height he stood between G feet 1 inch and G feet 2 inches, and 
weighed about 8G stone ; yet 1 am told that he was a more chicken to his 
father, who, having upon one occasion been hoisted on board a whale ship, 
after having devoured a leg of pork and drunk a bucket of the cook’s slash, 
consented, for a consideration in tobacco, to allow himself to be weighed. 
A seat was fitted for him, and, the steelyards having been attaobed to a 
tackle, he was raised up ; but, alas ! ineffectually, as the steelyards were only 
graduated to GOO lbs., and were inadequate to perform the requisite opera- 
tion. I have heard many wonderful Btories of his voracity, but of his 
cruelty I bad one from an eye-witness. Tareha was sitting on a largo 
stone with a small fire in front of him, when he called for some water ; the 
cidabash was empty, and, as he only drank water from a spring a mile 
away, he told a woman near to fetch some. She made the excuse that she 
was nursing a child. ** Give it to me,” said the savage. When the woman 
returned with the water the monster was munching the arms of the child, 
vrhiebt after dasliing upon the stone, he had friczled upon the fire before 
him. 

To escape some of their miseries the members of the Mission got houses 
built at Tepuna on the laud which they had bought, and where Hohaia 
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Waikato, who shortly after went to England with Hongi, gave them his 
protection. This old oliief was one of my assessors, and was alive till 
within a very few years ago. 

The Mission was strengthened in 1819 by the advent of Mr. Kemp and 
paiiiy, and in the following year Hongi on his return from England gave 
them a site at tlie head of the Kerikeri, near his own new pa, on which 
more permanent buildings were erected, and for some years constituted the 
head-quarters, though Mr. King always resided at Tepuua : and one of the 
Hanson family is, I believe, living there now. 

I believe tliat Messrs. Kendall and Hall have left no represeutativeH in 
this colony. King and Hansen had large families. 1 have known four 
sons and as many daughters of the former, of whom six still survive, but 1 
think that there are only five or six of the next generation, and not very 
many of the fourth ; but the descendants of the ilausons must by this time 
roach close upon, if tliey do not extend beyond, 100 in number. Although 
some of these have moved to other countries, by far the majority remain in 
the land in which their ancestor was one of the earliest settlers 08 years 
ago. 

Good cause have we pakehas to be proud of those intrepid men, who, 
not in the hope of any earthly gain, ventured not merely their own lives, 
but those of their wives and children amongst a multitude of truculent 
savages ; who for years endured every species of anxiety and misery ; who, 
by patience and perseverance, converted the natives to, at the least, 
nominal Christianity with its concomitant civilization, and thus commenced 
paving the way for New Zealand becoming what it now is — a safe and 
prosperous dwelling place for so many thousands of our race. 

On the other side, the Maori one, os to the effects of European civiliza- 
tion upon their people, hear what an old chief replied to my question : 
« Suppose white people had never come here The aged warrior paused, 
and then apostrophized 1 see an old man standing on the look-out 
post of lofly Te Banga's vacant pa. He •strains his eyes, peering in every 
direction, no sign of human being, no uprising smoke meets his gaze, and 
thus he cries to himself : < nobody, nobody, not one, alas, not one 1 Days 
have passed since last 1 tasted the sweetness of human flesh ; is it all 
finished ? One thing at least — no one survives to consign my body to the 



Lookk. — TliMt^nral TrmUthm of Taopo and Kant Onant Trih^n, 488 


Abt. LIV . — Hintorical Traditions o/ ikr Taupo and East Coant Tribes, 

By Samuel Locke. 

^Itea4l fte/ore the Ilawke'a Bay Philoaophical Imtitute, lith A nymt and ^th October, 1HU2 J 

Pabt I. 

At the request of many friends, some of whom are members of this Insti- 
tute, I have coiisentod to read from time to time translations of traditions, 
principally historical, of tlic Maoris, collected by myself during the past 
twenty years. 

It is my intention to adhere as near as possible to a literal translation 
of (lie legends as written by the Maoris themselves, believing, as I 
thoroughly do, that tho time to generalise has not yet oiTivod. That 
must bo left to savants for time and tho neccssar}' accumulated information 
derived from all sources to act upon ; but in the meantime every exertion 
should bo used fi'om all quarters to recover tlio records of the Maori past. 
Most of tho traditions T have in my possession were written by the Maori 
])riest8 themselves more than twenty years since. To give an example of 
the time and trouble required in collecting this kind of information I would 
mention that 1 have just received some books that I left seventeen years 
back with old chiefs to write in as they felt inclined. To talk is an easy 
matter with the old Maori, but to write is a great labour. Besides, many 
of the inoantatiouH, etc., are so sacred in their idea that they could not be 
repeated in a common dwelling-house, but had to be written in tho open 
air, as there are no tapu wiuirea now. To show to what a late period the 
heathen practices were carried on and these sentiments prevailed, — I am 
aware that, at the Wairoa, in 1865, in a sacred whare, incantations, etc., 
were gone through in the presence of ** Kahukura," a Maori god, tho prin- 
cipal object being to inquire into tho success or otherwise of the Uauhau 
movement that was thou going on. But few natives are now alive who were 
at that meeting. 1 have tried hard to obtain the image of Eahukura since 
that time, but the old ziien hid it, and it is not known where. The old Maori 
priests who were at that meetiug attended church regularly. Some of the 
ancient ceremonies I found to be still carried out amongst the Tahoo or 
Urewera at Buatahuna on my last visit to that district in 1874. 1 have 
been present at otlier meetings of the kind above mentioned, but never a 
more earnest and sincere one. 

In the course of my papers I must from time to time repeal parts of 
legends previously related by Mr. Oolenso, and printed in the Transactions 
of the Institute, that gentleman having on various occasions used exactly 
tho same words which, in giving the whole story, I shall be obliged to 
recapitulate. 

28 
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I shall oommenoe with the traditions of the Tanpo district^ and on a 
future occasion will follow up witli matters connected with Hawke’s Bay, the 
East Coast, and other parts of the country, and with older traditions or 
myths. I am one of those wlu) iirmly believe the Maori has occupied this 
country for a more lengthened period than is generally supposed, and that 
their traditions go far to prove that the country was inhabited long before 
the arrival of the much-talked-of canoes, viz., Te Arawa, Tainui, etc* 
Supposing the Saxons had asked the ancient Britons if they were the 
aborigines of Britain, no doubt the answer would have been in the affirm- 
ative, and such was the nnivorsal opinion until lately. But now Sir 0. 
Lyell, Professors Dawkins and Flowers, M. Qiiatrefagos, M. de Mortillet, and 
• many other men of science, have clearly proved that mankind roamed over 
our native countiy for, perhaps, one hundred thousand years before the 
arrival of the Celts, and probably for double that period, in fact for untold 
ages, and not a relic of their existence remains except a few bones and rude 
stone axes. But to x>roceed. 

HiBTomoAL Traoitionb op the Taupo and East Coast Tbibbb. 

The names of tho earliest Maori inhabitants of the districts of Taui)o 
and Heretaonga (Ilawke’s Bay) were : — At Taupo, Hotu and Buakopiri ; at 
Fatea, Whitikaupeka ; at Eaimanawa, Te Orutu and Tuhiao ; at Bunanga 
and Urewera, Te Marangaranga ; at Upper Mohaka, To Marnwahine ; at 
Heretaonga, Te Wliatumamoa, Te Koaopari, Toi, Tano-nui-arangi, and 
Awa-uui^arangi. 

Ko Hotu and livakopiri. 

The people who first occupied Taupo and the surrounding country wore 
Hotu and Buakopiri, and they considered tho district for ever theirs. Hotu 
and Buakopiri, it is said, camo to Taupo by way of Waikato and the north. 
Kurapoto and his followers are said to have arrived in the Arawa canoe, 
and travelled across from the Bay of Plenty. 

On reaching Taupo, Kurapoto'*' found the country fully settled by Hotu 
and Buakopiri. Fighting commenced between the twp parties, and Kura- 
poto drove the Hotu to the upper end of Taupo Lake; then peace was made 
by Kurapoto, and the two people thenceforward resided together in the 
lake district. The remnant of these tribes still point out Taupo as theirs. 

KoTia. 

This is an account of one of our ancestors who came in the Arawa from 
HawaiU, and travelled to Taupo. It is through Tia the present name of 

* If Kurapoto, who is said to have arrived in the Aranoa oanoe, found the Taupo 
eountiy Ailed with peeple, where could thoce people have eome from, if no earlier mlgra- 
tione took plaoef For tradition says the Arawa and Tainui, and the other oanoes named, 
arrived about (he same time. 
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Tanpo is derived. It is so called from the place where he slept, near a 
small waterfall over a projecting rock on the east side of the lake, viz., 
Tanpo-nui-a-Tia ; perhaps he slept or rested there long at night. 

After the Arawa landed at Maketu, Tia and Maaka travelled by way of 
Kaliaroa, Botorua, Horohoro, Whakamam, Titirauponga, and round tlio 
west side of Taupo— the side next to Waikato. They did not return to 
Muketu, but died near Taupo at Titiraupenga. Thoii* skulls have been seen 
by this generation carried to the kunmra grounds that the crops might be 
plentiful, a custom which is of very ancient date with the Maoris. This is 
all about these ancestors. 

Tia’s descendants reside at Taupo. All the great men of the distnot 
trace their genealogies back to him nineteen generations : — 

Tia, Apa, Tamaapa, Tamaaia Tamaariki, Tamatatonga, Tatekura, Tua- 
hatana, Takapumanuka, Kahupaunamu, Taimeneharangi, Hiko, wife of 
Tamamutu (grandson of Tuwharetoa) Eapawa, Meremere, Rangi4ua-Mato- 
toru, llangihirauea, Tumu, Maniapoto — in all nineteon generations. 

Te Heuheu, Hare Tauteka, and the other chiefs, go back to the same 
ancestor in their genealogies. 

Ko Ngatoro^urangi. 

This is an account of one of our renowned ancestors who visited the sea 
of Taupo and the open country, the forests, and the plains around. He 
came to this island from Hawaiki in the Arawa canoe, which landed first at 
Whanga«paroa (near East Gape), then sailed on to Whakatane and Maketu. 
After Ngatoro-i«rangi hod resided on the coast for a time he travelled inland 
by way of Eanakaua, Buawahia, Te Puna-takahi. After orossing the £ai- 
ngaroa plains he reached Tauhora Mountain, which he ascended, and from 
thence looked down on the Sea of Taupo and at the snow-capped Tougariro 
in the distance. From the top of Tauhara he threw a large tree into the 
lake, a distance of four miles, which is still to be seen by this generation ; 
it is sticking up at the bottom of the lake near Wharewaka. The name of 
Ngatoro's spear is the **kuwha.'' Ngatoro-i-rangi then descended to the 
shores of the lake, near the Waipahibi, and performed incantations, and 
erected a tuaahu and named it Taharepa. When he discovered there were no 
fish in Taupo Lake he scattered the threads of his mat on the waters and per- 
formed religious rites, and the lake at once oontainod fldi, viz., the itianga 
and the kokopu. He then travelled along the shores of the lake and ascended 
Tongariro, and was there benumbed with the cold on that snowy mountain. 
(His companion Ngauruhoe died here from the cold). Bo Hgatoro commenced 
colling out to his sisters to bring him fire from Hawaiki, for they had been 
left behind at Hawaiki. The sound that proceeded firom his mouth was like 
thunder. His sisters heard him and came at once bringing fire.’^ Their canoe 

^ See ** Nga Mshinga a Kgs Tapana Msoxi” in Polynssisn Mythology Sir G. Grey. 
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was a taniwha. The names of the sisters wore Kiniwai, Haungaroai and Pnpn- 
a-te-Hoata. The sisters landed at Whakaari (White Islandi Bay of Plenty)t 
and there lit a fire (geyser). They then came on to the mainland at Uma- 
pokapoka (a geyser), and then ti*avelled on by the Kaingaroa Plains. This 
name (Kaingaroa— long at food) was given through Haungaroa being so 
long over hor food at a place named Whakaaweawe, so-called through 
Haungaroa following some of her companions to chastize them for remark- 
ing on her being so long over her meal. They turned into cabbage trees, 
which are still to be seen by travellers, but they always recede as you 
appear to appioacli them. The sisters lit a fire (geyser) at Tarawera Lake, 
then ascended a hill and looked down on Botorua Lake; one of them 
shpped down here, so they called the place Te Homo, and lit a fire (geyser) 
there, and then proceeded on to Paeroa and Orakeikoraka, where they lit 
another geyser, and shortly after arrived at Taupo. But Ngatoro-i-rangi 
had returned to Maketu, so the sisters determined to join him there. On 
passing along the Kaituna stream they observed a totara tree standing. 
When they arrived in siglit of the pa and the people saw them coming they 
shouted tlie call of welcome and beckoned them to come to the pa, but they 
declined, at the same time calling out that the priests should be sent to 
them to perform the necessary incantations to free them of the curse of 
Manaia. The priests were accordingly sent, and performed their reli^ous 
rites to free them of the curse.*^ The sisters then proceeded to the pa, carry- 
ing with them the gods — viz., Bongomai, Kahukura, and others which they 
bad brought with them fi'om the sacred places where Ngatoro-i-rangi had 
left tliem. Enquiries wore then made for news from Hawaild. The sisters 
informed Ngatoro-i-rangi that they had all been cursed by Manaia. Nga- 
toro enquired the nature of Uio curse and the cause thereof. They replied 
Manaia had cursed Ngatoro-i-rangi saying, ** Are the logs in the forest as 
sacred as the bones of your brother that you ore afiraid to use them in 
cooking, or are the stones of the desert the kidneys of Ngatoro-i-rangi that 
you do not heat them ? By-and-bye I will frizzle the flesh of your brother 
on red-hot stones taken from Waikorora.” The cause of this curse was 
that Kuiwai, Ngatoro-i-rangi*8 sister, and wile of Manaia, had not thoroughly 
cooked the food at a great sacred feast at Hawaild. 

Ngatoro-i-rangi, at hearing this, was much oast down ; the cause of his 
vexation was, he had no oanoe with which to pass to HawaUd to enable him 
to destroy the hosts of Manaia, as the Arawa had been burnt to ashes by 

* Another version of this tradition says that when the sisters arrived at Mahetu 
after their inknd excursion they at onee sntered the pa by climhiag over thefenees and 
then seating themselves on Ngatoro-i-tangi's sacred seat, and that tfaay were afterwards 
cleansed by the priests from the curie of Manaia. 
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Baumati. The sisters then related that tliey had soou a totara in the Kai> 
tuna Stream. Early on the following morning all the people set to to dig 
up the totara. They did not fell the tree a«< they had no axes, so they dug 
it down and launched it with branches and roots on, which departed seventy 
twice told {hokowhitu, 140). It was by incantations and the help of tani~ 
frhan that canoe was propelled. Its name was Totara- Karia (the totara dug 
from the earth). The party landed safoly on the other side {Hawailn), The 
tuhungan then instructed the people wliat to do. They said, you must 
strike your noses until the blood runs’* — me titoia mja tnr - so they might 
look like dead men brought there. The people then gave severe blows on 
their noses, which caused the blood to flow freely. They tJieii lay down 
on the beach, scattered, as it were, near the sacred plnces. hiding theii* 
weapons under them. The tohunffos retired to the tuaahan, sacrod places 
of augury, to perform their incantations. At the dawn of the morning the 
people of the pa came down to the beach, and seeing the apparently dead 
men scattered about, they shouted out, ** Uere is a work, men scattered all 
over the beach, sent by the gods ; see, they arc in our midst.” The incan- 
,tations had done their work. When the people of the pa had all collectod 
on the beach, up jumped the war-party and attacked them. The fight was 
Bovore, both sides being numerous. Tlio [>coplo of the place retreated to 
their pa, but many were killed. The tohiiwjas then ]>orformed incantations 
over the dead to take off ^e tapu. After that they were cooked and oaten. 
Feasting was hardly over when the people of the pa made an attack and 
fighting commenced again, but they wore repulsed a second time with groat 
loss, and their pa, named Whatiri-ka-papa, taken. Tiie name of the battle, 
which was fought in the morning, was called Thumotomotohia. The pa 
was taken on that day, and many of the ramjatira killed. Ngatoro and 
party then, after making proper offerings to the gods, returned and landed 
at Maketu and Motiti. Ngaioro-i-raugi lived at Motiti. 

A short time after this tho people of llawaiki, led by Manaia, came to 
seek revenge for their losses. Their party was very numorous both in men 
and canoes. They arrived off the island Motiti, in the Bay of Plenty. Tho 
old man, Ngatoro-i-rangi, was residing there alone with his wife, liis people 
being all at Maketu. The whole ocean appeared to be covered with tho 
hosts from Hawaiki. The voice of Ngatoro-i-rangi was then heard colling 
out, *' Stay out there for the night, in the morning wo will fight when tho 
sun will reflect the glittering of our weapons.’* The host agreed to this, 
and oast out their anchors into the water. Ngatoro-i-rangi thou hastened 
to his tuaahu^ and performed his incantations and auguries, and called on 
the winds of heaven, named Tawbirimatoa, Pungawoie, and Utupawa ; then 
came the rushing sound of Uie howling winds. The foam of the raging 
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ocean was like sand-clonds of the dosort in a gale. All were destroyed— 
the great host of Mnnahiia were engulphed in the ocean — none escaped. 
That people were utterly destroyed, and the destruction was called Maika- 
kutea. Thus were the people of Hawaiki destroyed by those of this island, 
and the curse of Manaia avenged.*^ 

This ends the story of Ngatoro>i-te rangi. That tohumja was the chief 
priest of the kctkVfz, when they sailed from Hawaiki. From him are de- 
scended the people of Taupo, viz., Tuwharetoa and Aopouri, twenty-five 
generations. 

*Ngatoro-i.rangi, ‘Tangaroa, •Tupai, ‘Trawitiki, *Kiwi, ^akeroa, Ttongo- 
mai-nui, *Bongo-mai-roa, *Bongo-mai-a-pehu, ^Apehnmatua, ^^Mawake- 
roa, “Mawake Taupo, ^Tiiwharetoa^ ^^Rakeihapnkia, **Taringa, “Tutetawha, 
^^Bangiita, ^Piungatai, ^Mahuika, *Poinga, “Tumaro, “Whatupounamu, 
**Taaiteka, ^^Hare Tauteka, **Matim Tauteka. So also do the Poihipi, Heu- 
heu, Hohepa, and other chiefs go back to Ngatoro-i-rangi and Tnwharotoa 
in their genealogies. 

Ko Tuichareloa* 

The following is an account of Tuwharetoa, a renowned ancestor, after 
whom is named the tribe possessing the country around Taupo and Botoaira 
Lakes, the mountains of Tongariro and Buapohu, the rich Patoa, Kariori, 
Murimutu, Kaingaroa and Okahukura plains. 

Tuwharetoa, of Aripouri, was an Arawa, and lived at Tamarakau, at the 
Awa-o-te-atua and Kawerau. He was renowned as a warrior, and had 
fought the tribes living on the coast; .and, having subdued them, bad 
returned home and hung up his weapons in his liousc. Ho and his people, 
together with those of Tutewero, son of Maruka, having mode the neigh- 
bouring tribes to fear them. 

After a time it occurred to Hatupere to fight with Tuwharetoa and 
Tutewero. Now Tuwharetoa was living at peace with his wife, Hineuotu 
and his children, — some ten or twelve, — at Kawerau, and was quite igno- 
rant of the attack on Tutewero. Hatupere and the Marangaranga were 
defeated and fled towards the Whaiti and the mountains dividing Taupo 

* That Ngatoro-i-rangi and his one humhvd and forty picked men afterwards went to 
Hawaiki, as stated, and landed at Tara-i-whenna, and that he then oQnsoltod with his 
sister Kni-wai, and from her learned the morements of the people, by which meansdie was 
enabled to lay his plans : and that, after the capture of the pa Wbaitiri-ka-papa, and the 
proper incantati(»is and offerings had been made to the gods, another battle took place, 
called Tarai-whenua-kura, in which Manaia was defeated, and that then Ngatoro-i-iangi 
and people returned to Maketu and Motiti, and the battle of Taipariparl and Maikukutea 
occurred,— vide Sir Qeorge Grey's ” Polynesian Mythology,'* “ The Ourse of Manaia," 
English translation, lor flie full account of thin and many other interesting txa* 
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Plains jErom Herotaouga (Hawke's Bay). When Tnwharetoa and his 
sous beaid of the fight which had tal(on i)Iaoo, and that Hatnpere 
was defeated, they felt ashamed (sick with shame) about the battle of 
Tutowcro. 

Thou arose the army of the sons of Tuwharetoa, Bakabopukia, Bakei- 
poho, Bakei-makaha, Taniwha, and Bongomai-te-ngangana. Their sons, 
the grandchildren of Tuwharetoa, went also. They pursued and overtook 
the enemy at Kakatarae, near Bunanga, where a battle was fought with 
Marangoranga. 

The children of Tuwharetoa were beaten. That battle is known as the 
battle of ** Kakatarae.** Bakeipoho, Bongomai-to-ngangana, and Taniwha 
were tlie chiefs killed hero. The women wore taken prisoners by Marauga- 
raiiga, and one hundred men killed and one hundred and forty left alive. 
Tuwharetoa retreated to the Alii-o-ngatane (whore Taupo road emerges 
on tlie plains near Bunanga). They there caught a fdtvi and killed it, and 
offered one half to the gods and one half to Papauui (a religious ceremony 
connected with war), Takatorc was the name of the priest of the party 
who directed these things to be done. They Blo[)t tliere, and in the morn- 
mg they marched forth and surprised the enemy, who were cooking a m an 
for food. They rushed them, and defeated the Marangarauga at Barauhi- 
papa, and captured all the women of that tinbo and killed perhaps two 
hundred men. 

The old man Tuwharetoa was residing at Kaworau all this time. The 
killed were carried to Hinomaiaia on the shores of Taupo Lake. The 
party then proceeded along the shore by Maniaheke and the Kowhaiataku, 
and on arriving at the point at Umu-kuri they blow the pukaea (a trumpet 
made of wood bound together, about five feet long) as a signal to the 
Ngatikurapoto living at Botougaio. When the woman named Hine- 
kaho-roa (a priestess) heard the sound, she wont mad with rage, and 
called out the curse Pokokohua-ma *' (a Maori curse signifying mum- 
mified heads). 

When the sons of Tuwharetoa heard this curse they continued to blow 
the pukaea^ thus : — To^roro^to-roro^ thy brains, tliy brains. Then called 
Hine-kaho-roa, the priestess, and said, ** 1 will liken my fern root to the 
bones of your ancestors Bangitu and Tangaroa.’* Then were the hearts of 
those people dark, and they said, Why abide here to be put in kits of toe- 
So they marched off to the coast, to the hamga of Tuwharetoa, and 
told him they had been cursed by the Ngatikurapoto, and that the fernroot 
of Hiiie-kaho*roa had been called the bonus of Bangitu and Tangaroa. The 
old rriAn wos Very sad, and went straightway to the auguries that the curse 
might be put off him and iUl upon the woman. 
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In the morning tho sacred army, which had been sent for by Tnwharo- 
toa, arrived from Puehuehu, near Tarawera-moana, and a lizard was killed 
by them, by which moans the curse passed off. The army then returned 
to their home, where they waited perhaps ion nights, and prepared 
food. 

Then said Tuwharetoa, ** Go kill the Ngatikurapoto.” The army then 
started and marched on till they reached Waikato and on to Takapan. 
There they divided into two parties, one going by way of Aputahou, Tau- 
hara, on to Waipahihi, Wharewaka, and so on to Hotongaio. On the day 
of their arrival they killed Eiirimanga, the priest, and cooked him in an 
oven, from which oircumstanco the place is called Umu-kuri. 

They slept there that night, and next morning attacked two pas, both of 
which fell into their hands. The names of those pas were Tara-o-tc-Marama 
and Pa-powhatu. Some were killed, and others saved. Those of that tribe 
who were spared went to live on the plains hi the direction of Heretaonga 
(Hawke's Bay). Tho army then proceeded along the shores of Tanpo 
Lake. 

The otlier division of the wai*-party had gone by the plains and arrived 
at the Kotipu without meeting anyone. They there smelt a fire, and, on 
searching, found a woman named Monoao, whom they killed as a saorifice 
to tho gods. The chief of the party which went by tho plains was Bereao. 
Tho other chiefs were with the party which went by Taupo. Their names 
were Taringa, Waikari, Patu-iwi, and many others. 

Tho party under Bereao marched on to Tuaiiki and descended to Tau* 
ranga (on the shores of Lake Taupo), where they found the Ngatihotu 
living. They killed Tara-o-te-Marama and made a pnsoner of Eurawaha, 
a chief of Ngatihotu, at Eanilunuhi. When Ata-iwi-kura, daughter of 
Bereao, saw what a fine man Eurawaha was, she saved him and took him 
unto herself as a husband. 

When Bereao and party had made an end of staying at Tauranga, they 
proceeded by way of Onemararangi. The Ngatihotu were collected at 
Kakapakia. That jta was then attacked and the people to the number of 
two hundred were killed. An oven was at once dug by Bereao, and one 
hundred and forty wore put into that oven. They hung up Tipapa-Kereru, 
the chief of the pa, Bereao's killing of men ceased here. He then went 
about the country making landmarks (taking possession). The saying. 
The long oven of Bereao,*’ has been handed down to this generation. 

After this he and bis party proceeded to Motiti, the Eotnku-o, Bereao, the 
Eowbiti-o*Bereao, the Pangarehu-o-BereaO| and to Pukawa-o-Bereao. Here 
they stopped, and here they met tho parfy wbidi had travelled by the other 
shore of Lake Taupo. The chiefs now decided to proelaim peace, all the 
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chiefs and all the tribes consenting. A woman was therefore presented to 
the chief of Ngatilioiu named Paepaetohe. The woman's name was Hinonru, 
sister of Taumailii of Fntekotoko and of ilorotaka. Some of the party then 
returned to Kaworau, the abode of Tnwharetoa in the Bay of Plenty, and 
some remained at Taupo. 

The district now remained for many years at peace, and the Tuwhare- 
toas considered the country theirs, wlieii it occurred to Ngatihotu to seek 
revenge by murder for their former defeat and the lives of theii* relatives 
killed by Tuwhai*otoa. The Ngatihotu were then living at ^lotiti, in the 
mountainous country of Kaimanawa. 

Ilorotaka, Putoketoko, Taumaihi, and others of the Tnwharetoa tribe 
wont at that time to Motiti, and were beckoned by tlie people of the place 
(NgatDiotu) to eater tlie pa, J'hoy did so, and sat down in tlie house. 
The iahabitants of the place thou put feathers of birds on the oven so that 
the guests miglit tliink from the smell reaching their noses that birds were 
being cooked for them at the lire. It wiih only a deceit, for the chiefs of the 
pa (Ngatihotu) had planned to kill l^iteketeko, Ilorotaka, and Taumaihi. 
Their sister, it will be remembei'cd, had been given as a wife to the chief of 
the pa — viz., Paepaetohe of Ngatihotu. She was silting lu the house talking 
with her brothers of the Tuw^haretoa quite ignorant of the mm'dei’ous inten- 
tions of her husband and his tribe. The visitors enquired of her what was 
going on outside, and she answered, “ They aro preparing some food for 
you." She then went out to sec* how things were getting on, when she mot 
the Ngatihotu coming to kill the people. Bhe then cried out, ** Birs, an 
attack, an attack." 

I'ho fight then commenced, the ciiclosuro round the house and the 
veranda were full of people. Ilorotaka stood at tlie door and Putoketoke 
at the window with ten others. Uorotaka had a puhaca (bugle made of 
wood). He commenced to jump about in tlie liouse shoutiug and 3'olling. 
The people foil back into tlio enclosure of the village ; Borotaka threw his 
pxikaea at them exclaiming, ** 1 will have tho heart of the first killed." The 
people all gathered outside of tho house and the fighting then continued 
between tho ten and tho throe hundred. 

Taumaia oallod out, ** Oh ! Pnteketeke ; oh 1 we cannot hold out any 
longer, the people aro ooUeoiing spears." 

Putekoteko now observed that Borotaka was out of wind, so ho rushed 
to the front, and there got stabbed in the thigh ; but he did not fall, he 
continued rushing on while the enemy fell back before him, bo ho and his 
party escaped. No chief was killed ratekoteke alone was wounded, but 
not lulled. They then fled to Whaka-pou-Karokia, and concealed them- 
selves there. Those who were able went on to Taupo. 
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When Ngatituwliaietoa saw them and disooverod that they had been 
beaten, tliey at ouoo sent round and ooUeoted all the people around Taupo. 
When they wore all gathered together, they advanced against Ngatihotu, 
and a battle ensued. Bcvoral were killed on both sides. Ngatituwharetoa 
then sent Waikori to collect followers fh>m Eawerau, from the Awa-o-te> 
atua, and from Whakatane. The^ all came with Tutewero and bis people, 
and brought the god Bongomai with them to strengthen them m battle. 
They all mustered under .Waikori and Tutewero, at Taupo. It was pro- 
posed that the people should separate and take different roads, which 
arrangement was consented to. Taringa was chief of the party which 
wont by Waimarino. Eaiihi was chief of the party to go by Whakapou* 
karakia, Waikori was chief of another party, and Tutewero of another. 
So they all started, Waikari reached the Ngau-i-taua-pa, which was taken 
and the people killed. The whole district was cleared, and Ngatihotu 
destroyed. A remnant fled to Tuhua and Whanganui, and so Taupo came 
entirely into the pobsession of Tuwharetoa. Nothing was left of Hotu at 
Taupo, and Ngatikiuapoto were totally subdued by Ngatituwharetoa. 

After a time another tribe — namely, the descendants of Tamailiuturoa — 
came and abode at Taupo. The grandson of Tuwharetoa, named Buaw'c- 
hea, made terms with these people, and they remained as his subjects. 
The pas occupied by these people (the Ngatitama) are called Waihaha and 
Opurukete. 

Buawehea s residence was called Wliakaueuku at Eorangahape. When 
he desired to visit his people ho went in his canoe, and on approaching the 
pa sounded his pukaca as a warning to tliem of his coming, in order that 
food might bo cooked for him. His call was, ** Prepare food, you poko- 
kohua-ma to-roro-to-roro (you mummified lieads, your brams, your 
brains). 

As soon as he lauded food was presented by the people. This was done 
on all occasions when he visited thorn. The thought then occurred to the 
chiefs of Ngatitama, viz., to Bongohape, Bougohaua, and to Atua*rere-toi, 
to murder Buawehea. Shortly after this Buawehea and bis slave came 
paddling to their pa cursing as usual. The people then burnt some weeds 
to induce Buawehea to think it was food that they were cooking for him. 
As soon as he landed he was invited to the house of the chiefs Bongohaua, 
Atua-rere*toi, and Bongohape. These men placed themselves in the fob 
lowing positions in the house : — Bongohape sat at the window, Bongohaua 
was in the centre of the whore, and Ataa-rere>toi at the fiur end. As soon 
as Buawehea came near the door, he was invited in. ** Come inside, sir,'* 
they said. He then entered, and when his head was inside, Beretoi mat- 
tered, Who was the man with Bongomaiwhiti, eh The old man was 
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then killed, oud waH earned away and hidden under the waterfall at the 
precipice. He was not eaten. Uis slave escaped to the opposite side of 
Taupo, and informed the Ngatituwharotoa tribe tliat his master had been 
murdered. Messengers were at once sent to all paii^s of Taupo to collect 
the Ngatituwharetoa for the purpose of utterly destroying the tribe of 
murderers. In a few days they wore all collected together. They then 
paddled over in canoes to the number of eight hundred men. The brave 
Waikari accompanied the army, his weapon being a taiaha. They paddled 
to the Whakauouuku, where they landed, and distributed food amongst the 
several hapus, Tumatangana divided the pounded fernroot, and while 
doing 80 observed Waikari sitting in his canoe, the reason for liis doiiig.so 
being ho hod brought no food with him, and felt ashamed. Tamataugana 
gave him some fernroot, which he did not eat, hut stowed it away in his 
belt. 

During the night the army paddled on, and in the morning landed below 
the pa and occupied all the approachub. They then made an attack, and 
the pa feU into their hands. Several people were killed. One chief, Rongo- 
hapo, who was taken prisoner, tried to escape by the cliff. He dcscoudod 
into the water and came near a canoe, in which a boy named llangaita and 
his slave were sitting. The boy seized Rongohape by the head and hauled 
him into the canoe and killed him. Upon enquiry being made for a chief 
who could not be found among the i)riaoner8 or the slain, Rongaita ex- 
claimed, ** I have the man lying In my canoe.'* He was asked if he was a 
full-grown man, and ho aubworod “ Yes,” with a lame log. The prisouoi's 
weie then hound and placed wdth the army. 

. Waikan took Roroihape, a chioftaincbs, prisoner, whom he carried 
away with him. The men all begged for Roroihapo for a wife, but 
Waikari would not coiibeiii, as he intended to give her to Tumatangana 
as oompousation for his liberality in having presented him with the 
pounded fernroot. 

The chiefs of Ngatitama who wore killed in this engagement, as payment 
for the murder of Buawehea, were Rongohape, Rongohaua, Atua-rero-toi, 
and others* Afterwards another attack was made on the Ngatitama, when 
the pa Punikete fell. From that originated the proverb, ** Aus, mate, he 
mate wareware te kite au i u Pnrukete.*' The reason of that proverb was 
because Buawehea was not eaten. The remnant of Ngatitama fled to 
Botoroa and Lower Taupo. Eapawa collected a few of the tribe to reside 
with him* 

That is all in reference to the Ngatitama tribe who were subdued by 
Ngatituwharetoa. All Taupo became the property of Ngatituwharetoai who 
still hold it, and are now living there. 
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21ic First Gun in Taiipo, 

The following is an aoootint of some fights when thore was only one gun 
in Taupo Disiriot : — 

The doscoudants of Tuwharetoa are still noted for their bravery ; none 
of the tribes of this island have been able to subdue them. A tribe called 
the Ngatimaru came to Taupo intent on conquering them. They came at 
first unexpectedly and took the people by surprise, but were forced to retire. 
On their second coming all the men of Taupo had oolleotod together on 
Motutaiko, an island situated in the Sea of Taupo, and there they detormmcd 
to defend themselves against the Ngatimaru. All the people of Taupo, 
when they saw that Ngatimaru had come with the full intention of subduing 
the Ngatituwharetoa, got into their canoes and made for the Island of Mo- 
tutaiko. At that time only one gun had reached Taupo. 

As the enemy appeared on the shore a man in one of the canoes named 
Uuipawhara fired tlie gun and killed two of them. They took fright and 
retired, and in the morning we followed and overtook them at Lake Botoaira, 
at the foot of Tongariro Mountain, where a chief named Arakai was killed 
by Poinga with a Uwilm. Wharemarumaru, a Waikato chief, was also 
killed, as well as many others, perhaps two hundred, including women. 
But some escaped and fied to Hauraki (the Thames) where they gave 
an account of tlieir defeat. The Ngatimaru had brought a number of 
women with them for holding the prisoners they expected to take, but 
having beaten thorn, we kept their women as slaves for the people of 
Taupo. 

Shortly after this the same tribe returned reinforced, seeking revenge 
for thoii* dead. They came four hundred strong under the loadorship of 
Uonorehua. A battle ensued, and they were defeated. The Ngatituwhare- 
toa had but the one gun, while the enemy were well supphod with such 
weapons, but what was that to the men of Taupo ? They could stab and 
kill with the huata and wei'e-mere^ and other Maori weapons. Enough! 
The Ngatimaru tribe fled, and have never since returned. 

Invasion qf NgoHraukawa, 

This is another account of a war that occurred after the fight with 
Ngatimaru : 

Another tribe which, in times past, has striven with Ngatituwharetoa* 
was the Ngatiraukawa. The quarrel between them originated through the 
Ngatirankawa digging up and taking away the bones of Bangitna and 
Matataru. Tawei and Hurihia fled naked to the Heuhou and informed hini 
of what bad taken place. He then assembled all Ngatituwharetoa and 
marched to Bangatira, where they encountered the Ngatiraukawa and de- 
feated them, killing about two hundred, induding the chief Patana, They 
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rallied, however, and the fighting continued to rage in Taupo, many on 
both sides being destroyed ; so much so that several of the Taupo people 
became afraid and fled. Those from Lower Taupo went to the Arawa, 
Botokakahi, and Lake Tarawera, others to Tarawera beyond Bunanga. 

The people who remained to keep possession of Upper Taupo were the 
Heulieu and his Iiapu, and Tanteka and Rangi-monohunolm with two 
hundred men of their hapiis^ The name of the pa in which they were 
collected was Whakatara. 

The hapu which kept possession of Lower Taupo was Ngatirangiita, 
comprising the famihes of Matatoru, Hautapu, Tauarai, and Wharengaro. 
The pa in which tliey collected was called the Tarata. From these pas^ the 
only ones hold in Taupo, fighting was carried on without ceasing until 
peace was made. After everything was quiet, those who had fled returned 
to their former habitations. Thus have the Ngatituwharetoa maintained 
their mana in Taupo. 


Past II. 

I stated in my introduction to the first port of these readings that I was 
one of those who firmly believed that the Maoris have occupied this country 
for a more lengthened period than is generally supposed, and that their 
traditions go far to prove that these islands were inhabited long before the 
arrival of the much-talked-of (mythical ?) canoes, viz., the Arawa, Tainui, 
and others, and that in those readings 1 would confine myself as far as 
possible to traditionary evidence. The more this question is investigated 
by an unbiassed mind, the more clear 1 think it will appear that such is 
the case ; for instance, I would draw attention to tlie facts set forth in Mr. 
Oolenso's able essay on ** The Maori Baoes’’'*' in the Transactions and 
the many other articles referring to the Maoris by the same gentleman 
in various volumes of that work. Again in the Mythology and Traditions of 
the New Zealanders,” and the Poetry of the New Zealanders,” by Sir George 
Grey. The Bov. B. Taylor, in his “Ika a Maui,”t shows clearly what his 
opinion is on the matter. Then we have, in vols. x. and xii. of the Transac- 
tions," — " Traditional History of the South Island Maoris," by the Bov. J. W. 
Stack, and the many contributions on the subject by the Bev. J. F. H. 
Wohlers ; and also of Dr. Hector, Messrs. B. 0. Barstow, Travers, Goodall, 
and the important discoveries by Dr. von. Haast and others in regard to 
the aneioQt oaves and moa-faunters. I might also quote Dr. von. Hoch- 
stetter^s '<New Zealand," in chapters ix. and x. of which volume he 
argues that Hawaiki and the legendary eanoes and migration are all 

* Trans. K.Z. Inst., vd. i. 

. t " Ibe a Maui,*’ S sd., pp. 168-4, 868, 890, 891. 
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mytLioal ; besides numerous otlier contributors tending in the same direc- 
tion, and bearing on the subject of Polynesian Folk-lore/* and the 
comparative philology and comparative mythology of tlie Polynesian Pacific 
and Central Amoncaii races. 

I am quite aware that to approach even approximately the period that 
those islands may have been inliabitcd by man we must investigate through 
a different channel than the evidence given in these obscure oral traditions. 
But lot us record them nil while the opportunity offers, more particularly 
for their groat value on other branchos of the subject of ** Wlience the 
Maori/’ remembering what Mr. Colonso has well said, “ That while the 
details of a legend are always false, the legend itself always contains a 
kernel of truth ; ” for it is almost invariably the case that when a legend or 
tradition refers to an event even of a comparatively recent period it is 
clouded in mystery and fable often of a most puerile nature. 

If wo give credit to the accounts given of the voyages, etc., of the canoes, 
wo must also allow the accuracy of tlie traditions of the subsequent 
wondrous doings of Ngatoro-i-rangi and his sisters starting the voloauic 
system of this island and the sinking of the Taupo Lake ; the removal of 
Taranaki Mountain from between Tongariro and Buapehu to where it now 
stands at New Plymouth ; also the race between the Waikato and Banga- 
taiki Bivors to reach the sea ; that Manukau Harbour was once a lake; that 
an island colled <*Motakeikei” ouoe existed off the mouth of Manukau 
Harbour ; the sovoriug of the North from the South Island by B^upe ; the 
legends connected with the Waikare-moana Lake ; that the Mabia Peninsula 
was an island ; and that the sandy beach which now connects it with the 
main laud was brought from Hawoiki : and later again, the lolling of the 
Tanitvhas ; the travels of Tara and his dog, when Tara dug out the Boto- 
a-Tara and other lakes about Te Aute ; the wonders performed by Bongo 
Eako, Fawa, Paikoa, Buatapu, and Eupe; the shattering of the moun- 
tains around Hikurongi (East Capo) by the two first-named ; the removal of 
Maia-ma-hou (Soinde Island) from the Baukawa Banges to where it now 
stands; the removal of the Ariel Bocks off Poverty Bay from Makauri, etc., 
etc. I would suggest : are not these mythical traditions of great geogra- 
phical changes that have taken place in this country since it was inhabited 
by man, thus, indeed, taking us back to the remote past ? The genuine- 
ness of one aocount is about on a par with the others. 

I will attach some genealogies to this paper, one puzporting to show at 
what period and in what manner the later migrations became amalgamated 
with the older inhabitants. The other is d^ved from Papa and Bangi, viz., 
the commencement of heaven and earth as it now appears. This genealogy 
takes in Maui, the Maori Hercules, and Tawhaki, who ascended alive 
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to heaven by a epider's web; also Buatapu, the Noah of some enthu- 
siasts. I would mention here, in regard to Maui, that Mr. Taylor, in his 
Primitive Onlturo,” vol. i., page 804, describes the legends of Maui as native 
myths of tlie setting sun. He arrives at this conclusion partly tln*ough 
having ascertained that the piwakawaka {lUnpidura flabellifmi ) — the little 
bird that laughed when Maui jumped down his ancostress's throat — is a 
bird that sings at smiset. It would bo an interesting question to ascertain 
whether that bird is to be found on any of the Polynesian Islands ; and, if 
so, on which ? 

It has been remarked that the average number of generations from 
the assumed arrival of the canoes to the present time is twenty, whicli, 
if we allow in accordance with Dr. Thomson's reckoning in his “New 
Zealand Past and Present " twenty-two years for a generation, we are taken 
back four hundred and forty years Binoe that conjectured disturbance 
amongst the natives of Polynesia. And again tlio average number of genera- 
tion s since the separation of Rangi and Papa and the period of the early 
demigods to the present time is forty-hve, which, at the same rate of reckon- 
ing, would take us back nine hundred and ninety years. I would ask the 
question : does not this latter refer to some earlier movement among those 
races of the Pacific ? Or have the long strings of words on allegorical mean- 
ing the interpretation of which is long forgotten ? The fact of the matter 
is, the time has not come to generalize, but every exertion should now be 
used to collect and publish, witli as litoral a translation as possible so as 
to convey sense, the traditions, myths, and songs of the Maori and Maoiiori, 
including, of course, those of Polynesia generally. 

In what I am about to say I shall merely touch on the accounts of 
the arrival of Bongokako and Tamatea, and the journeys of the latter, 
as that subject has been referred to by the Bov. R. Taylor in his 
**lka a maui'* (on New Zealand and its inhabitants), and by many 
others. But the history of Eahungunu, the ancestor of the tribe 
occupying the country stretching from tlio Makia Peninsula to Welling- 
ton, and the migration of the Maoris now dwelling in our immediate 
neighbourhood from Poverty Bay and tlie Wairoa to this part of the country, 
as far as I am aware, has never before been referred to or published. 1 
would draw attention to the fact that these traditions go to show that 
Tamatea, who is said to have come in the Takitimu canoe about the same 
time that the other legendary canoes arrived, found in his journeys people 
settled at Turanga, Arapawanui, Whan^nui, Taupo, and other places ; and 
that his sou Eahungunu found people at Turanga ; that the Maliia Penin- 
sula was then thickly inhabited by an apparently old-settled population ; 
then again his son and grandson were driven out of Poverty Bay by the 



448 


Tramactmia, — MiMceUaneoun. 


inhabitants, and were again driven from the Mahia, although Kahnngunn 
had become tho chief there by his marriage with Bongomaiwahine ; and 
that these wanderers arc again repulsed at Wairoa and Arapawanui to find 
shelter at last with the ]>oople of Wakaari and Tongoio, and eventually 
settled on the plains of Heretaouga, which were at the time thickly inhabited 
by a people able to construct and garrison a pa like Otatara (Bodoliffe, near 
Taradale), with its groat enti^oncliments extending over an estimated area 
of at least eighty acres. 

The Miffratim of Tamatea and othen from Ilnwaiki, mvd early Settlement 

of Hawke's Hay, 

This IS the legend about the arrival of Tamatea, father of Eahunguuu, 
from whom the Ngatikahungiinu take their tribal name. The name of 
Tamatoa’s canoe was Takitimu. Ilia companions wore his father Bongokako, 
Hikitapuae, llikitaketoke, Bongo-i-a-moa, Taihopi, Tailiopa, Kahutiianui, 
Motoro, Angi, Eupe, Ngake, Paikea, Menuku, the cliildren of Tato and 
others. Tho reasons for their leaving Hawaiki were two : in tho first place, 
a quarrel about a woman ; secondly, a fight amongst themselves concern - 
ing Wena. But they had previously ascertained the direction to steer. 
They went to the forest to search for proper timber for canoes to pass 
over in. The name of the forest was Tawhitiuui. After searching for 
some time they found suitable trees, six in number, they felled the 
trees and made the canoos, which was a work for the gods* Accord- 
ing to their ancestors, the gods always assisted in great works when 
the proper^' incantations and offerings were made to them. Ere long 
tlie canoes were completed and ready for sea. Tbe names of the 
canoes were — the Takitimu, Tainui, Arawa, Matatua, Eurabaupo, and 
Tokomaru. All being ready, they were hauled down the stream named 
Hauhau, to the sea. The Takitimu was the first to arrive at tho stream, 
its name was therefore changed to Horo-uta. When aU was prepared, they 
started on their voyage. After being out at sea for some time, tbe food 
which they brought from Hawaiki was all consumed, and they were faint 
with fasting. Then arose Tamatea, and chanted a mataara, glaring fiercely 
with his eyes. The people thought he intended to kill one of tho party for 
food. A man then stood up and called out, ** I have got a calabash (i/m), 
full of preserved birds," which wore eaten; but ere long hunger again 
oppressed them. Then, again, Tamatea stood up and repeated as before ; 
and the same fear came over the people that some one would be set apart 
for food. So another called out, ** I have some preserved fish," so they ate 
that,— ^d again they hungered. The same man stood up a third time and 
threatened, and once more food was found : and so it went on until they 
arrived at Aotearoa (the Maori name for the North Island of New 
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Zealand). The name of the place where they landed was Whangaparaoa 
(near East Cape). After stopping there for some time, they worked along 
to Tauranga, in tlio Bay of Plenty. Here the canoes separated, some going 
north, others stopping there, and others again going to different places. 
But Eupe and Ngake returned on board the Takitimu, leaving Tamatea 
and his son, Kaliungunu, at Tauranga. After Tamatea and his son 
Kahungunu had resided for some time at Tanrauga, on one occasion 
when they were making fishing-nets, they braidod-in the hair of E^ahu- 
ngunu*8 motlier Iwi, which was taken as a great insult. So Tamatea left 
that place, and settled at the pa of Wharepatari, and took his daughter to 
wife. Her name was Buattu. After a time Kahungunu followed his father, 
and resided with him. 

The descendants of Tamatea and Buatai are : — 

1 Tamatea (i/O = Buatai (/) 18 Whatakai 


2 Bauheretieki 
8 Buaroa 
4 Kawharoana 

6 Kawharatatau 
0 Tarakaitata 

7 Baugipokuro 

8 Kaliukuiamoia 

9 Kota 

10 Turia 

11 Eahupangare 


14 Kahutaama 

15 Bangi Ete Eahutii 
10 Waniangaoterangi 

17 Hano-o-to-raugi 

18 Arawita 

19 Buawewe 

20 Tamaiawhituo 

21 Heipora 

22 Earamana 

28 Hapuku Tamaiti. 


12 Taraia 

Tamatea and his son Euhungunu, after residing for a time at the pa of 
Wharepatari, proceeded to Turanga (Poverty Bay), where they took some 
lizards as pets, and fed them with tawa berries {Neaodaphm tawa). The 
lizards belonged to Tarapaikea. They journeyed on from Turanga. At 
Arapauanui they observed that the work of that place was catching rats 
and digging fem-roots. They proceeded on naming places from events that 
occurred. The next place was Otiere, where patiki was the food ; then on 
to Taputeranga, carrying the pet lizards ; here they lost one of their pets 
on the road, so they called the place Poka, which was the name of the 
lizard. At Waitio they consulted the gods, so that place is called Taro* 
hanga ; and they journeyed on until they arrived at Puna-Awatea and 
Pohukura, on the Buahine Mountain, near the pass on the present road to 
Patea. Here they looked back towards Herotaonga (Hawke's Bay) and 
saw the sea-gulls flying about ; hence tbe saying, ** Behold the sea-gulls 
flying and sereeching over Taputerangi (Watchman Island in Napier Har- 
bour), and Oh t the thoughts of the feeds on the thick-sided patUd (flounders) 
29 
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of Tiere (at Boro-o-kuri Island, Napier Harbour), and the delicious fem*root 
at Pukehou (at Potano), and the fat rats at Bamarild (near Arapauanui), and 
the glntinoiifl pauas at Tahito (near Arapauanui)/’ This saying was not 
Tamatea’s, but liis bon’s (Kahungunu). [I would draw attention here to 
the fact that all the places mentioned by Eahungunu in this account appear 
to have been well known by name, and celebrated for their various products. 
The same remark applies to places mentioned in other traditions — a certain 
evidence that people had boon there of old, and that the country was well 
known at the time.] 

The father tlien said, ** Are you longing for our home, if so, return 
The son replied, ** No, it was only a sigh of remembrance.” Hero also the 
lizard scratched in its calabash, so it was taken out and a hntiki (a green- 
stone ornament) was fastened to its nock. It was then placed in a rock 
cave, and a tree was planted and named Pohukura. The lizard is still 
there, and its tnana has not loft it. When it roars it is an indication 
of bad weather. Then they travelled on to the forest to Haupnru, and 
Turangakira, a rock cave. People journeying generally stop there for 
shelter. One of the party of Ngaitamahine died there from the frost and 
snow ; thence on to Boporoa and then ascended the mountains at a place 
called Banga-a-Tamatea. Hero they left a lizard and called the place 
Aorangi. They afterwards arrived at a settlement near the Wanganui. 
The chiefs name was Tarinuku, who offered the travellers food, including 
a calabash of preserved birds. Tamatoa ate up all the birds, at which 
Kahungunu was angry, and quarrelled with bis father, so they separated, 
eacli going by a different road. Kahungunu travelled on by way of Nga- 
pumokaka, Owhaoko Taruarau, Ngaruroro, Ngabuinga, at the head-waters 
of the Mohaka Biver, and through to Kaingaroa (Taupo Plains), then re- 
turned to Tauranga, and there dwelt. 

The father, Tamatea, after his son left him at the pa of Tarinuku, 
journeyed on to Wharekanae, Paraheke, the Hoko, and crossed the Whan- 
gonui at Tawhitimu, thence along in the river to Hikurangi and oast 
anchor at the Punga, then on by Manganui-o-te-ao, Whakapapa, thence 
across Okaliukura Plains to Botoaira at foot of Tongariro Mountain, then 
on io Taupo Lake at the Bapa, thence on to Waihi and Pungarehu. There 
he obtained a canoe and crossed Lake Taupo with his companions to its 
outlet, where he landed, and through the earth sounding hollow under his 
feet he called the place Tapuaehamru (sounding footsteps). Tamatea 
boasted to the people residing there that be could descend the Waikato 
Biver to Okoro in his canoe. The name of his canoe was Uapiko. The 
people of the place warned him of the dangerous waterfalls, but what was 
that to this brave chieftain ; away he started an his canoe. He passed on 
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by Nukuliau aud Ilipapaliua and ou to the entrance of the race at the 
Huka falls. Hero his friend Hiriwai jumped ashore and was savod, but 
Tamatea and his thirty compauions continued on over the falls aud thero 
perished. His cauoo, in the form of a rook» is still to be soon at that 
place. 

Ko Kahimjunu, 

Wo will now return to tho doings of Eahungunu, the ancestor from 
whom the tribo is named, that, on the arrival of tho European, owned tho 
large stretch of country roacliiug from the north of Maliia Poniiisula to 
near Wellington — some two hniidi*ed and fifty miles of tho east coast of 
this island. 

After remaining for a time at Tauranga (Bay of Plenty), on a certain 
occasion, Kahungunu, with his sister Whoene and their people, were out 
fishing; the net belonging to the sister being hauled in, Kahungimu ran 
aud sowed up tho fish in tho body of the not, at which Whaone was very 
angry and struck him a blow, of which Kahungunu was so much ashamed 
that he loft tho place. Whon he amvod at tho forest ho ate some parettui, 
so tho place was called by that namo. Further ou he ate a kaka, so tho 
place was called Koka-Iiai-a-mio, then on to Pauauohu and Ngarara, Wha> 
kawae, then to Eoliahu^Paremoromo ; further on be saw a cave, into which 
he entered. After stopping here for a timo he saw a man passing named 
Paroa, who, seeing Kahungunu, and not knowing who he was, invited him 
to the village, to which, ou the arrival of his compauions, ho proceeded. 
After living there for some time Paroa said to bis daughter, whose name 
was Hinepuariari, ** Girl, thero is a husband for you.” Paroa by tliis time 
had found out it was Kahungunu, so they became man and wife. Shortly 
after this one of tho women said to Hinepuariari, << How do you liko your 
husband ? and she replied, ** hlkaro i te hanga, kalwre e rupeke ana mai iaiwto 
toms mai i waho i U* tahu, Jea haere te rowjo mo te huka o Kahunffimuf 

When liapa and her daughter Bongomaiwahine, who lived at Tawapata, 
near Table Oape, heard the report, Bapa repeated the following proveib : — 
** Kei U nui lie awa o iatapouri te tuhera atu neif 

Kahungunu, on a oertain occasion, roquestod his wife Hmepuariari to 
comb and dress his hair : so she combed all day until evening ; and in the 
morning she commenced again. She then was able to form it into a top- 
knot, she rubbed it with oil that was hold in a paua shell (Haliotie). After 
using ten paua shells of grease, the hair was not limp, she could not bind 
it ; so she held it fast between her knees, and was then able to get it 
together so as to bind it with flax ; but tho flax was not strong enough to 
hold it,— it kept breaking. So Kahungunu told his wife to fetch his girdle. 
The flax from which the girdle was made grow at Tauranga. With this 
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Bho VBB able to ii»Bteii his hair, the flax being bo Btrong. Hence the 
proverb, •• PuUki-wkaratm a Kahungum a Tamatea i Mahue atu i Tauranga,” 
(The flax-binding of Kahnngunn, a Tamatea left behind at Tauranga. 
Wharantti is a variety of PhoniUum tmaa.) 

Kahungunu then left his vrife and journeyed on to Nukntanroa (Table 
Oapo), to Tawapata (near Portland Island) where Bongomaiwahine was 
living with her mother, Bapa, who had repeated the proverb regarding him. 
Bongomaiwahine was with her husband, Tamatakutai, the chief of the 
place, who oooupied most of his time in carving. Kahnngunn stayed and 
watched the manners of the people, their food was paua {HaUotit) and pupu 
(limpets). 

At night Kahungunu commenced his jokes, for the purpose of causing a 
quarrel between Bongomaiwahine and her husband. Shortly after this 
Kahungunu proposed to the others that they should all go and dig fern- 
roots, to which they agreed. When a great quantity had been obtained, 
the friends suggested they should tie it up and cany it home, to which ho 
objected and sent them away. So soon as they were out of sight, he 
collected it all to^lther and carried it himself. When his friends looked 
back, they beheld him bringing the fetnroot on his shoulder. On his arrival 
at the precipice named Tawapata, just above the village, he let down the 
femroot and undid the fastenings, so that it fell scattered into the village. 
It was such a large mass that the place was filled oven to all the enclosures 
round the houses. All the men, women, and children oolleotod and pre- 
pared it for food by the fire, at the same time praising Kahungunu, saying, 
"Now we have got a strong and able man, who can work and collect 
food." 

The children of Maringaringamai were at the fishing grounds, so Ka- 
hungunu proposed to his friends to collect jxim. He sent the men to 
collect flax and to make paua baskets and nets, and ropes, also to prepare 
sticks to ward off the fish from the rooks. He then ascended a hill whence 
he watched the kawau — shags — {Oraouhu wrim) diving for fish, and 
then tried if he could hold his breath as long as they, could. His way of 
trying was thus : — When the havmt dived, he commenced to count thus : 
Pfpe taki, pipi rua, and so on up to tea (tuangahuru ) ; then commenced 
again at taJii, etc. This he did wi&out drawing breath while the 
kawau dived three times; he therefore thought he could remain some 
length of tithe under the water, so he took the net at ebb tide and entered 
the water and swam to the first rook, then to the second, and so on to the 
fourth, and passed the rooks where people usually swam to, for only a canoe 
could go so far. Ho then dived and set to work filling his nets and kits. 
He pressed tbepaiuu together and filled to bursting all hv> kits. He then 
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oaused tho pauas to stick to his own body, also his head, and then returned 
to shore* Th( se sticking on liis head were oorriod to the sacred place as 
offerings to tho gods: the others were eaten by tlin people. Then all tho 
men of the village wore collected to haul the kits ashore, but they could 
not ; so all the people from the neighbouring jtas were called, and then they 
succeeded in hauling tho paua asliore, and all the multitude feasted on 
them. 

Then the people, seeing tho groat works of this man and how ho could 
collect food, wondered, and contrasted their own chief Tamatakntai, who 
could only carve wood, etc., and did not collect food, so they took away 
Bongomaiwahino from him, and gave her to Kaliungunu, and they 
begat — 

Kahukuranui 

Tupurupuni 

Bangituehu 

Hineao 

Huliuti, whose liusband was the Whatu-i-apiti. 

From them are derived tho principal families of the whole tribe of Nga- 
tikahungunu. 

The Mvjrationfrom Poverty Hay {Turanga) to Tlawkds Bay {Ileretnonya). 

Turanga was formerly the home of the present Maori owners of the land 
about Napier, Hawke’s Bay, but through tho murder of two children, tho 
twins of Kahutapere and Bongomaitara, sister of Bakai-to-hikuroa, they 
were driven thence. The names of the children were Tarakuita and Tara- 
kitai. How it happened was in this way: — Bakai-te-hikuroa (grandson of 
Kahtlngunu, and fourth from Tamatea, who with Bongokaka came from 
Hawaiki) felt annoyed that tho preserved food, such as birds cured in cala- 
bashes in their own fat, should be given to the twins in place of being kept 
for his son Tupurupuru. He therefore determined on destroying his sister’s 
children. The plan ho decided on was this:— -The children were in tho 
habit of playing whip-top during the day. In Bakai-te-hikuroa’sp^, named 
Maunga-puremu, near the present village of Ormond, there was a kmma 
pit by the side of the path. When the children commenced to play, Bakai- 
te-hikuroa walked up and knocked the tops into tho hole, and then told tho 
twins to get them out again. Immediately they were in tho hole ho filled it 
up. As evening advanced the parents became anxious and searched in every 
direction, but could not discover their children* They then made kites of 
ranpo leaf {Typha angustifolia) shaped like hawks, covering tho outside with 
paper mulberry (Broussonetia papyrif&ra ) ; these kites were sent up 

* She ants (BroutsoHetia papyrifsra) is said to have been brooght by the early Maori 
seltiers, and oultivated to make clothing of the bark ; it is now eatinot. 
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into the air. They kept ascending till they wore on a level with the pa of 
Ilakai>to-hikuroa. They then sailed in a direct line to it, and hovered over 
his house, and commenced nodding their heads. It was then known who 
had killed the children. Then Eahntapere, whose pa was Pukepoto, near 
the residence of Mr. W. Chambers, Bepongaero, collected his followers and 
attacked Bakai-te-hikuroa. There was killed Tupumpuru, son of Bokai- 
te-hiknroa who was defeated, and with his followers fled to Ukurarenga on 
Mahia Peninsula. 

The name of the oven in wliich Tupumpuru was cooked was Whakata^fai, 
The stones used were called r^hu, and resembled scoria. They were also 
called whahuhura and whaturangahua^ There was also a greenstone mere 
used called whakatangiara. After the people had resided at Ukurarenga for 
some time, Kahuparoro arose to go to Turanga. Bakai-to*hikuroa, on 
ascertaining his intention, said to him, Friend, go in peace to where our 
son rests, but let his spirit hover in quietness over Turanga,” moaning tliat 
the bones of his son should not bo disturbed. On Kahuparoro's arrival at 
Turanga ho collected the bones of Tupumpura and brought them to the 
Mabanga, near the Mahia, and there left the skull. Ho then proceeded on 
to Nukutauroa (Table Cape), and there made fish-hooks of the shoulder 
blades. The name of the rock from whence he started to fish is Matakana. 
Wlicn he throw out the hook to fish, be chanted the following hurihuri (in- 
cantation) : — Divide, divide the waters of Tawake with the rod ornamental 
weapon of Tupumpuni and Bakai-te-hikuroa. Who is thy ancestor ? He 
is Takitamaku Tahito-rangi and Pahito-weka.*' 

When he pulled up the hook he had caught a hnptihi. Tamaiwiriwiri 
healing the chant thought it was Tupurupnm fishing, so he hastened to 
Ukuraienga and informed Bakai-te-hikuroa what he had heard ; Tamami- 
hiri also discovered that Tupurupum's bones had been used to dig femroot 
with by Hauhau. Then fighting oonunenoed to avenge the insult, and 
many wore killed on both sides. In one of these engagements Hauhau 
and several others were slain. 

Bakai-te-hikuroa and his followers had to retreat to the Wairoa, but the 
people of that place did not give them welcome, nor supplied them with 
canoes to cross the river with, so Bakid-te-hikuroa, to make his party appear 
more formidable, tatooed the women like men, and set up tatooed cala- 
bashes, and performed a haka led on by Hinekura. The chant used was — 
A tie Heif He kei tUtiekei tiekei tie ha koa, koa koa ei rt.” The Wairoa people 
residing near the crossing came to look on, so when they were weU scattered 
Bakai-te-hikuroa and party attacked them and killod many of them, and 
then proceeded to Arapauanui. 
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When Tarangakahntai, the chief of the pa^ saw him and hie party 
coming, he called out “ Whore is Taraia Taraia replied, ** Here I am.” 
Tarangakahutai then shouted, Stand forth that I may know you,'* which 
Taraia did. His dress was a mat made of feathers. Tarangakahutai then 
said, ‘‘ I shall know you directly, your heart shall bo my food.” 

Taraia then took a stone, and repeating the tipihoumea (incantation), 
throw it at Tarangakahutai, and it knocked his head-dress of feathers off. 
They fell at Taraia's feet, who called out, ** I know that it is I that shall oat 
your lieart presently.” 

The fighting then commenced, and Rakai-te-hikuroa was driven back. 
A woman named Hineparo, thinking her people wero defeated, took the 
calabash in which the gods were kept and ascended a rock and broke the 
calabash, crying out, — “ Corned be the mothers of these men, }»resenthj our 
nakedness irill he exposed to the enemy S* Her brothers liearing tho curse, tlio 
crasli of tho calabash on tho rook, and the lamentations of tho women, ima- 
ginod that the head of a man had been broken. So Taraia rallied liis 
people again and returned to the fight, and many woro killed. ^ 

Here was killed Tarangakahutai and Rakaiweriwori and others of the 
enemy, and 'Waikari and others of Bakui-te-hikuroa's party. A dispute 
arose over the body of Rakaiweriwori as to which family he belonged. 
Taraia hearing of the dispute, arose and took two pieces of toutoi (Arumlo 
conspicua), and cast lots \iath the mii, saying, if of Rakaiweriwori go, if you 
hold, you belong to this tribe. He cast it, and tho mii held, ho was tliere- 
fore declared to bo of tlie family of Rakai-te-hikuroa. The incantation used 
was ; — “ Unildn i ie pu, uuihia i te iveri, unihia i takitaki, mihin i tamore i 
flawaiki,'' Tills was the fourth death in payment of Tupurupuru. 

Rakai-te-hikuroa and party then moved on to Wakaari, Tauranga, and 
Heipipi, near Tangoio. The chiefs of those pas were Tautu and Tuniii. 
While at Wakaari, there arrived from Heretaonga a man named Totara, 
who boantod of tho abundance and goodness of the food of his place. Tawao 
said, on hearing of this, the Wanga-uui-o-roto (Napier Harbour, celebrated 
for its shellfish), shall be the mara (garden) of Tawao. Tamia said tho 
Ngaruroro celebrated for kahawai shall be the ipu (calabash) of Taraia. 

The party tlien moved on to tho mouth of tho Ngaruroro and drovo off 
Hatupuna and his people, and tho Awa-nui-a-rangi and Wliatu-ina-moa* 
Their principal pa was Otatara (Redcliffe, near Taradalo). Kahnkura-nui, 
father of Rakai-te-hikuroa, took to wife Tu-te-ihonga, ohieftaiunoss of 
Whatu-ma-moa, after ho had returned from Motuo. Taraia and rorangahou 
had avenged the death of her former husband who had been killed by the 
people of that district. Bo wo became amalgamated with tliat people in tlio 
second generation, after the arrival of Takitimu from Hawaiki. 
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The Migration from Wairoa to HerdOionga, 

Waiioa was formorly tho home of the Maoris now oconpying the i n la n d 
portion of Hawke’s Bay about Te Ante and Poukawa. 

The reason for their leaving Wairoa was this : — A chief named Iwi* 
Katere, living at a pa near Tnriroa Wairoa, had a pot tm (parson-bird, 
Prodhemadera nova-zealanduB)^ which had been taught to repeat the proper 
prayers and incantations used while planting knmaraa, taro, etc,, and thus 
was very valuable as an economizer of labour. Tamatera, a chief of the 
adjoining pa, borrowed the bird of Iwi-Eatere. After having detained it for 
a length of time, Iwi-Eatere sent for liis pet, but Tamatera would not give 
it up, BO Iwi-Eatere went and fetched it away. When night came on 
Tamatera went by stealth and took the bird. The tui kept repeating to its 
master the following words : — I am gone, I am gone, on the handle of a 
paddle ; I am tired of fighting. Oh, Sir, I am gone ! ” It was waste of 
words on the bird’s part, for its master did not understand the meaning. 
So Tamatera took it safe away. On the following day Iwi-Eatere attacked 
the thieves, but was repulsed, so ho obtained tho assistance of Rakaipaka 
from the Mahia, who had been driven away from Turanga, and attacked 
and killed Tamatera, Tanpara, and many others ; but many were destroyod 
on both sides. After this Ngarongare and tlie survivors, including his 
granddaughter Hino-te-moa, moved to Herotaonga and settled in the neigh- 
bourhood of Poukawa and To Aute, driving away the original owners from 
that district, viz., Tane-nui-a-rangi and others. A great battle took place 
near Talioraito, in the Seventy-mile Bush, and from the length of time 
the people who had been killed took in cooking in the hangi or umu, the 
place was called Umutaoroa, — that is tho site of the present village of 
Danevirk. These events happened in the days of Rakaipaka, a contempo- 
rary of Eahukuranui and Rakai-te-hikuroa, viz., in tho sooond and third 
generation after the arrival of the canoe ** Takitimu." 
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The Maori Genealogy from Uangi and Papa to the preaent time^ including 
Tawhaki and liuatefpu. From the first night to the tenth nighL 


Kopiapia 

Uekiki 

XJekaka 

Riwha 

Tea 

Papa and Bangi 


Tanetuiuri Tanepbpoke Tanoriatika Taneuaha Tanc to Wairoa 


■:) 


Buaupoko 

I 

M, Tatto-nui-a-rangi 


Taweta 


Paea 


Tane-niu>a-rangi 


j Htne-a-huono, F, 
(Hine4i-tamata, F» 


Bautipua 

Bautawhito 

llaataitainui 

Panga 

lo 

Kaitanga 

Hems 

Tawhaki 

Wahieroa 

Bata 

Batawaro 

Hutanuku 

Huturangi 

HatuauU 

Hutnpatao 

Hoea 

Mania 

Wakaronga 

Tuhorapanga 

Tangunoana 

Banm 

Uennku 

Iho 

Ruatanu 

Tamaura 

Takaha 

Hikaweza 

Whatiapiti 

Waaahaiifia-o-te<rangi 

lUngikawnaia 

Manawa-kawa 

Matewai 

Nga«rangl-ka-tangi-iho 

HIneorora 

Taiaha te Moananoi 


Tho elder fiom whom 
the old Priest tanght 
sprang another race 
than the Mooii. Ills 
name was Bapuwai. 
When the Rnro- 
poaiiM first arrived y 
they wore oalled by 
our elders tho de- 
soendanis of Bapu- 
wai. 


The younger from whom 
is doHoended tho Maori 
raco. 

Waikuia 

Patoto 

X'arawhonua 

Horewa 

Mokopokp 

Pokikj 

Pokaka 

Paewai 

Hino 

Hukaawai 

Hine Tauwhare Kiokio 
Kura Waka 

Ahnngao-tc-ika whenua 
Hino rau warangi 
Hino hanoiie, whose tanc was 
Baka-maomao 


I 


Tongatonga 

Atarangi 

Ko.te.Ba 

Ko-te-Marama 

Ngawereponapona 

Kumkom 

Pounamu 

Kura 

Mataoho 

Tuna-i-ie-rangi 

Tonganini 

Putehno 

Pntikonakona 

Tuhawiniwini 

Tobakopakopa 


Wero te Ninihi 
Wero i iti 
Kopa 

Tauwhareputaputa 

Hikutaipana 

Tukokoro 

Hinemoa 

Karaka 

Bang! to Pahia 

Warawara te rang! 

Whanganui 

Bererakan 

Hokorae 

Harata* 
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The follomng is the Genealogy of the late Chiefs Tareha^ lhaka Whamga, and 
Te Moananuif through the Whatu-Manioa Tribe— forty-eight GeneratUtm : — 


1 Pui 

2 Awe 

8 Tamore 
4 Taketake 


5 Aka 

6 Titamare ki te Waiora ki te Aomarama 

7 Ngangaha 

8 Ngaenoi 

9 Ngaeroa 

10 Ngaepiha 

11 Nffaeiahnrimai 

12 Ngaitahoiiata 
18 Akiaki 

14 laraia ko a>to Manu waere ma 
16 Toi 

16 llatoma 

17 lahaukina 

18 Bongomaihiirangi 

19 Bautawaero 

20 Hakenai a-to-uhi 


21 Butanga 

22 Baka]>te-rangi-ka-noho*i-a Bangihna 
28 PonaraDgihiia 

24 Tangikura 

25 Kahuknra 

26 Uineirangia 

27 Wawa<te-rangi 

28 Maikitckura 

29 Maiketoa 

80 Tuliangateao 

1 Tamatea 81 Poetaku 

2 Kahungunu 82 Paekaka 

8 Kabakoranui and 83 Tu te Thonga.~-Tlie chieftainesfl of the Whatu-ma-moa 
I who liyod at Otatara (Bodoiiffel, whom 

4 Bakaipaka aiuf Hinemanawbiri Kahnkuranni, second f^om Tamatea, 

who came from Hawaiki took to wife. 
Bj hor first husband Taponriao who 
was killed by the people of Porangahau 
she begat 


6 Kankohea 

6 Tatikanao 

7 Toxeia 

6 Te Hnki 
9 Bakaro 

10 Wharekuka 

11 HltSmitioterangi 

12 TeBatan 

18 lhaka Whanga 

14 Hirieri Te Beto 

15 TeBiria 


84 Bemnkina 
86 Kearoa 

86 Toranha 

87 Bakai te Kora 

88 Heneao 

89 Hahuti 

40 Wawahanaa 

41 Bangekawhiua 

42 Manawakawa 
48 Matewd 
44 Kga-rangi-ka-tangi'iho 


,r 


46 Hineorototo 

I 


T 


46 Hd^ro Tareha 

47 Karamana 

48 AxilJl 


46 Tairatahu 

47 Karauria 


48 Kaianria's children 


46Pairoa 
47 Te Moananui 



Campbell. — The Origin of the Boomerang. 


459 


A (renealogy including Maui from the commencetnent, viz.^ from Jlnngi and 

Papa to the present time. 

Barotimu 

Barotake 

Potn 

Pohaoro 

Powhakataka 

Po-aniwaniwa 

Maheatn 

Maheawa 

Takahtiriwhenna 

Morirangawhenua 

Taranga 

Maui, — Sir, tlu<i in onr ancofttor who iithod up thin iKland of 
Aotearoa : he hauled it up with the jawbone of hin 
anocBtresH. The hook caught the houee of Hinenui-te- 
po. The name of the house was Rarotonga. 

Maui begat Whamakura 
Uhonga 
Pontaua 

Whitirangi mamao 

Kupe 

Hina 

Uoumataumata 

Paikniha 

Tn-whaitini 

Tutaraupoko 

Tuaruma 

Tukonona 

Tuhurutira 

Aokarore 

Tn-Makaueura 

Tu Mokaworangi 

Tu-te-Rangikawekite 

Tu-to-Rangiwetewetoa 

Tu-hakirikona 

Rakaihoroa 

Pontawiti 

Rakaikoao 

Whana 

Hora 

Tamatetane 

Hoakakari 

Bopata. 


Abt LV. — Origin of the lioomef^ang. By W. D. Campbell, F.G.S. 

[Read before the Auckland Inetitute^ 23rd October, 1882.] 

The oxistenoe of such a peonliar and unique weapon as the boomerang 
among one of the lowest forms of humanity — as tlio aborigines of Australia 
— ^has excited a groat deal of interest among eUmologists ; but it has never 
been satisfactorily explained. It has been claimed as being derived from 
some hypothetical culture, while on the other hand it is regarded as a 
specialiBed form of the throwing cudgel and stick, and that intermediate 
forms are to be found in Australia, but it has not been understood how the 
peculiar form and flight of the missile was suggested ; and it is upon this 
point I offer an explanation, which was given me by my friend, W. H. 
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Blyth, of Bassoll* who has kindly given me permission to bring it before 
yon. Ho informed mo that he had noticed that the loaves of the Eucalypti^ 
when blown off the trees, often acquire the whirling flight and returning 
action of the boomerang, the leaves tending to return and fall upon the 
ground perpondicularly below the starting-point of their course. 

The correctness of this observation 1 have repeatedly verified ; and this 
character of the course of the falling leaf, when taken into consideration 
with tho striking similarity in form between the boomerang and tbo leaves 
of the blue-gum is, 1 submit, complete evidence that the origin of tho boo- 
merang was due to imitation of the form and flight of the leaves. The 
absence of tho boomerang in other countries is thus accounted for, since tho 
Eucalypti are essentially Australian, tho bush throughout the greater portion 
of tho continent being chiefly oomposod of them, while comparatively few 
are to be found elsewhere. 

That the Australians had a throwing missile previous to tho develop- 
ment of the boomerang form, is rendered probable when one considers that 
a strong resemblance in typical character appears to exist between tho 
Australian and the Indian Dekhan tribes, and possibly the ancient Egyp- 
tians. Oolonol Lane Fox has grouped them together in his classification of 
weapons ; and Prof. Huxley had previously taken these races to comprise 
the lowest forms of his Zdtriehi, or smooth-haired people, since they all 
possess long prognathous skulls, with weU-developed brow ridges, dark 
eyes and black hair. The Dekhan, or aboriginal tribes of India, bad a 
missile which they whirled in tho manner of boomerangs to bring down 
game. The rudest kind is described by Sir Walter Elliot as being found 
in the South Mabratta district, and were merely crooked sticks, tho most 
developed form being tho Katuria*’ of tbo Kules of Otgerat, a weapon 
resembling the boomerang in shape, and in being an edged flat missile pre- 
serving its plane of rotation, but being too thick to swerve or return. 

The Egyptian fowler used a throwing cudgel. (See E. B. Tylor’s 
Early History of Mankind.'’) 

These forms of weapons in races allied to the Australians would seem to 
indicate that the boomerang had been develo]^ 
item them to its present form by the Australians 
often witnessing the peculiar course of the Euca- 
lypti leaves, all savage raoes being keenly alive to 
the improvement of their weapons. In the dia- 
gram is shown the form of the boomerang oompared 
with some leaves of the Eucalyptus glohulus. The 
curvedMmotional form, essentisl to the soaring flight of both boomerang and 
leaf, is present in each. 
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Aet, LVI. — Oil the Jmportance of Forestry^ 

By D. MoARTHun, Inspector of Forests. 

[Read before the Southland IwHtule^ 20th September ^ 1881 J 
1 HAVE boon sinoo my boyhood a lover of trees in all stages of growth as 
forests and as single trees. When attending school in the year that 
Waterloo was fought, I had to pass through two miles of a beautiful plan- 
tation, at the end of which was a large barn, whore the thou Earl of Brea- 
dalbone bad a number of men throshing larch and fir cones with flails, and 
on my enquiring why they wore threshing the stickSf I was shown a handful 
of the seed and informed that these would grow into large trees. Fortun- 
ately the head gardener’s son was my class-fellow, consequently 1 had the 
pnvilego of following the seed to the nursery, and in due time the seedlings 
to the hillsidod and barren moors, where 1 had the further privilege of being 
permitted to plant some; and now there ai*e thousands of acres of mag- 
nificent forests clothing the previously barren land with beauty and wealth. 
Land then not worth a shilhag an aero is now worth from two to three 
hundred i)ouuds. 

The Scotch fir is planted amongst the larch, oak, elm, etc., on account 
of the shelter afforded to the latter owing to its bushy form, and it is 
frequently planted in belts of a chain or two wide on tlie weather side of 
young plantations, for the same reason. 

The Earl of Womyss and March about fifty years ago planted exten- 
sively in the upper parts of Peebleshiro and around Nidpath Oastle, and 
along the Tweed, beautifying the country and greatly increasing the value 
of his property. 

There is a siretch of country about half way between Edinburgh and 
Peebles known as the ** King's Edge,” and when I first saw it I could not 
imagine anything more desolate and cold-looking. It consisted chiefly of a 
large extent of cold, wet, inert peat-bog, lying on a bed of impervious con- 
crete. So hopelessly barren was the surface that it would not even grow a 
mndleetraw. The proprietor out it into strips and squares by open ditching, 
breaking the concrete bottom, and planted belts of Scotch fir and other trees 
as breakwinds across the prevailing winds. When I saw the locality again 
in 1960^ the plantations were thriving beautifully, and now it is converted 
into fine fertile fields. 

The glimate was completely changed by the draining and planting. I 
have seen the management of a very extensive natural forest in Argyleshire, 
oonsistixig dbdefly of oak, ash and birch, skirting the base of Ben Cruachan 
and bordering the shores of Loch Awe. This forest consists of many 
thousands of acres, reproducing itself by siooling, as it is tochnioally 
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termed, in other words a young crop growmg out of the stumps of the 
trees recently out down. This territory was leased for ninety-nine years by 
a company of Liverpool geutlomen and dealt with as follows : — 

It was subdivided into about twenty sections and one was out down 
every year in spring and summer, when the sap was up, and barked chiefly 
by women and children ; the bark being taken to Liverpool and the timber 
converted into charcoal for smelting iron ore — which was brought from 
Ulvorston to B unawe by the company *s schoonerB — there converted into 
charcoal bar-iron and taken back to Liverpool as ballast, the vessels being 
filled up with tlie bark and wool of the district. 

The iron produced at this small furnace brought the highest price in tlie 
British market, being sold for from £10 to £16 per ton, and was utilized for 
what is known as cold-drawn wire. 

Each subdivision when cut was protected by rough fencing to prevent 
cattle from eating the young shoots and the finest oak tree in the division 
was loft as a standard at each periodical cutting. The result of this 
forestry management was that three or fom sucoessivo generations made 
fortunes, and the forests, when 1 left Scotland in 1800, were at least as 
flourishing as at the beginning of the lease. The lessees never planted a 
tree, but merely conserved and utilized what they found on the ground. 

The forests hero are not deciduous, and, when cut down, the stumps 
gradually die out; at the same time they reproduce themselves from the 
fallen berries, but are very slow of growth. 

I counted 600 rings on the planed stump of a black-pine tree in Sea- 
ward Bush, the diameter of which was only about three feet, whereas a 
healthy larch wotdd exceed that in about a tenth of the time, and the timber 
be of more value for every purpose, from the construction of a wheel-barrow 
to that of a ship. 

Larch is also very durable in or out of the water. Piles of only thirty 
years’ growth were used in extending one of the Oban jetties in Argyleshire, 
and after being twenty-five years in use were as sound as when driven, and 
not touched by a Teredo, 

Larch and fir are used for coal-pit props and railway-sleepers throughout 
Great Britain. 

In the course of a few years all the railway-sleepers in New Zealand 
will have to be replaced, which will pretty well exhaust the available 
timber suitable for the purpose, hence the desirability of planting trees of 
quicker growth than the native ones. It is said that larch and fir will not 
thrive here, as they happened to &il with some run-holders in Otago. It 
would be surprising if they did thrive, under the circumstances; having 
been taken from a cosy nursery and planted into holes of solid clay, where 
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the poor plants were being alternately drowned in wet weather, and in dry 
scorched for want of moisture. Such soils should be out by a sub-soil 
plough to the depth of 18 inches or 2 feet, drawing tlie furrow slightly down 
hill, letting the surplus water away, while the pulverized and stirred clay 
would retain sufficient moisture. It would be an additional advantage to 
turn over a furrow of the top vegetable mould with the common plough, the 
Bub-Hoil one following in the same furrow ; by this means the young plants 
would have the benefit of the old surface soil to start them. 

In an earthy kindly soil all that is necessary is to make a slit with the 
planting 8])ade — pushing the slit a little open — when your boy, with his 
basket of seedlings, drops one in the slit, and puts his foot on the sod 
closing it. 

Planting here should follow the sawmillers and this cannot bo done too 
soon. The remark is frequently made cut down the forests, there will bo 
plenty of timber to last our time. Convert the forest lands into agricul- 
tural holdings and cover tlio country with men, women and children.*’ 

Those wlio make such remarks are evidently not aware of the fact that 
iti many parts of Europe and elsewhere the cutting down of the forests 
resulted in convei'ting countries formerly fertile and well peopled into abso- 
lute deserts, necessitating the removal of man and boast to look for food 
elsewhere. This ought to be a warning to the people of this grand country 
to conserve their native forests ere it be too late. 

Man is cradled in timber, housed in timber, and coffined in timber, he 
therefore ought to take care of his cradle, his cottage, and coffin, while be can. 

1 intended to have produced historical proofs of the evil effects of the 
denudation of forest lands, I will however do so, if well, on a future 
occasion. 


A*t. LVn. — The Surface Features of the Earth and Local VarkaUms in 
the Force of Uravitkj. By T. B. Waxxlzk, B.A. 

[Read before the Wellington Philosophical Society, 12th S^tm^ber^ 1888.] 

Ilf a former paper the nature of the physical agent causing gravitation was 
carefully considered. This paper seeks to confirm the views expressed in 
that paper, and it will be necessary to recall three points on which much 
weight was placed. They are — 

(1) That gravitation is produced by a physical agent, the ether, which 
according to a growing belief is what is commonly understood by 
the ** electric fluid.** 

(2) That this ether is composed of corpusoules which have a very high 
velocity of rotation. 
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(8) That Giving to the form and action of the ethereal oorpnaonle it 
will a^'nst itself to the surface with which it is in contact. More 
strictly, since the ether penetrates all bodies, the corpasoules will 
adjust themselves according to the nature as well as to the form 
of the surface. 

If the ether is composed of rotating corpuscules then, by contact with 
the earth, their velocity of rotation will be gradually reduced, and accord- 
ing to the theory explained in the former paper those corpusoules will com- 
bine with the solid matter which they have penetrated. In this way the 
earth would grow larger by the addition of matter which has been reduced 
to an ordinary state, that is to matter as we commonly understand it. The 
matter of the ether may bo described as matter in an extraordinary state.'* 
Astronomers maintain that the earth is growing larger, however gradually, 
and but very reoontly the view was put forward that this gradual increase 
in the siso of the earth was due to showers of meteoric stones. The total 
quantity of meteoric matter, however, falling on the earth, was found by 
calculation much too small to produce the increase in the size of the earth. 
Professor Seeley, in a course of lectures on geology, delivered three or four 
months ago at the Boyal Institution, expressed his conviction that the earth 
was being increased in size by some gradual process of addition. 

The corpuscules of the other are so constituted and act in such a manner 
as to a^ust themselves to a flat surface, so that their outsides will revolve 
in the direction of that surface. More strictly it should be said that the 
ethereal corpuscules adjust themselves to what may be called a predom- 
inating surface. By a predominating surface would be understood a sur- 
face that has the greatest influence on the direction of rotation of the 
corpuscules. The solid and immovable land would have a greater influence 
than the mobile ocean, and dense solid matter than relatively lighter matter. 
The plumb-line has been found to be deflected from the true or astronomical 
vertical, in two ways, both probably owing to the same cause. The first is 
wdl known. Mountains deflect the plumb-line from the true vertical. In 
mountainoas countries, as near the Alps and Oaucasus, this deflection 
amounts to as much as 29* of arc. The other case is this, the plumb-line 
hangs perpendicular to the surfisce of stiU water always, but the direction 
of the plumb-line is very frequently not in the direction of the centre of the 
earth. As bearing on this point, Aough not clearly understood, the follow- 
ing extraordinary heis should be quoted : — 

^ At sixteen astronomical stations in the English survey the disturbance 
6f latitude due to the /cm of the ground has been computed, and the follow- 
ing will give an idea of the results At six stations the deflection is under 
2*, at six others it is between if and 4*, and at four others it exceeds 4*. 
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Thoro is one very oxooptional station on the north coast of Banffshire, near 
the village of Portsoy, at which the deflection amounts to l(y', so that if 
that village were placed on a map in a position to correspond with its 
astronomical latitude, it would he 1,000 feet out of position ! Thoro is the 
sea to the north, and an undulating country to the south, which, however, 
to a spectator at the station docs not suggest any groat disturbance of 
gravity. A somewhat rough estimate of the local attraction from external 
causes gives a maximum limit of 5", therefore wo have 5" unaccounted for, 
or rather which must arise from unequal density in the underlying strata 
in the surrounding country. In order to throw light on this remarkable 
phenomenon, the latitudes of a number of stations between Nairn on tlio 
west, Fraserburgh on the east, and the Grampians on the south were 
observed, and the local deflections determined. It is found that the deflec- 
tions diminish in all directions, not very rogularly certainly, and most 
slowly in a south-west direction, finally disappearing, and leaving the maxi- 
mum at the original station at Portsoy.** ' 

Professor Maxwell believes the ether to bo made up of rotntiny oorpus- 
cules fixed in space. That the other is composed of rotating corpuscules is 
also the expressed opinion of Mr. Preston, who has made a special study of 
the ether. Sir William Thompson has shown that magnetic attraction is a 
rotational effect. Sir John Horschol expresses the opinion that the ether is 
composed of corpwculea^ and says in a very decided manner that they must be 
fixed in space, and that they may rotate. The writer of this paper had ex- 
pressed views in strict accordance with those just given. He ha'i endea- 
voured and still endeavours to show that gravitation is a rotational effect, 
and, if so, that the other, or ** electric fluid.’* is the physical agent producing 
gravitation. Now, as the ether penetrates all bodies and comes in contact 
with them the velocity of rotation of the corpuscules becomes gradually 
much reduced by this contact. Eventually these corpuscules combine with 
the bodies they penetrate, probably making them more dense and also 
adding to their mass and bulk. Solid rook would have a greater effect in 
reducing the velocity of rotation of the ethereal corpuscules than earthy or 
gravelly beds. Consequently all the striking solid features of the earth 
would become rather exaggerated than reduced by the direct action of the 
ether alone. ** The Uniformitarian Theory ** in geology declares that the 
basis upon which it stands is that the continents have always been con- 
tinents and the oceans oceans.” The great features of the earth ** persist.” 
Whatever great features now exist — as the Himalayas and the Alps, the 
deep basins of the Atlantic and the Pacific — ^bave always existed m their 
characteristic features. 


^ Artids ** Barth*' (figure of) in the Bnoyolopttdia Britannioa, by H. £. Ci.uk 
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The rotation of the ethereal oorpusculee within the eurboe of the earth 
would be so considerably reduced that the force of gravity would be 
lessened. The oorpusculee, whose rotation had been reduced, would react 
on those at and probably inunediately above the surface of the earth. 
According therefore to the nature of the layer of the earth's crust, whether 
of greater or less density, so would vary the force of gravity very near the 
earth's surface. Where these layers were very dense tliere the force of 
gravity voould he Use. In a very hard rooky country the force of gravity 
would therefore be less than at the surfooe of the ocean. If a mountain is 
more dense than the surrounding country the force of gravity on the top 
of the mountain should be less than on the surronnding plains. Until the 
nature of an accelerating force is understood, the principles here sketched 
cannot be extended with any satisfaction beyond the surface of the earth. 

The following bears directly upon what has just been said : — 

** An immense number of pendulum observations are now being made 
at tlie astronomical stations of geodesical surveys in Germany, Bussia, and 
India, which, when fully published, will throw light more perhaps on the 
local variations of gravity than on the figure of earth. The observations 
made at the various stations of the Indian meridian arc bringing to light a 
physical fact of the very highest importance and interest, namely, that the 
density of the strata of the earth's crust under and in the vicinity of the 
Himalayan Mountains is less than that under the plains to the south, the 
deficiency increasing as the stations of observation approach the Himalayas, 
and being a maximum when they are situated on the range itself. This 
accounts for the non-appearance of the large deflections which the Hima- 
layas, according to Archdeacon Pratt’s calculations, ought to produce. The 
Indian pendulum observations also throw some light on the relative varia- 
tions of gravity at continental, coast, and island stations, showing that, 
without a single exeeption, gravity at the coast stations is greater than at the 
corresponding continental stations, and greater at island stations than at 
coast stations.” The inference, that because the force of gravity in any 
locality is loss, the density of the earth at that place is less, is one usually 
made, but it is more credible that mountains are denser than the plains 
which are made up of detritus from those mountains than that the plains 
are denser than the mountains/'* 

Prof. Darwin made experiments during last year, in which he dis- 
covered variations in the force of gravity. He has embodied the results of 
his investigation in a paper which was published in the November number 
of ** Nature" last year. His investigations showed that the fme of gravity 
varied at the very same place, that there was on one or two days a ditumtd 
variation m tbe force of gravity. 

* fisc ArticU ^Sscth” (fifuie of) in the Ensydopadis Britsunlsa, by B. B. Otaik. 
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It may be deemed quite practicable to devise experiments to test the 
question whether gravitation is duo to the rotation of stationary corpus- 
oules or not. With adequate and effective means the following experiment 
might be considered sufficient for this purpose. Let a very short solid 
cylinder, of any hard or dense substance, have fixed in it an axis on which 
it can be revolved by a driving-belt. Buch a short cylinder would be very 
much like a thick grinding-stone. It should be from 1 to 2 feet in diameter, 
and from 0 to 12 inches in thickness. The denser the material the better, 
but tough hard heavy wood would probably do, as the conditions could be 
varied to suit the density of the substance. This wheel should be made to 
revolve with a velocity of not less than twenty revolutions per second ; and 
means should be provided for increasing the velocity up to 1,000 revolutions. 
The weight of the wheel and axle would be determined first when at rest. 
While revolving at any chosen velocity, lot it again be weighed. It should 
weigh and if the substance is dense and the velocity great, it should 
weigh considerably less. It would bo reasonable to suppose that the fixed 
rotating corpuscules of the other would be very much disturbed, — would 
not have time to adjust themselves to the revolving wheel, and would there- 
fore have a less gravitational effect. Buch an experiment as this, however, 
if effectively made with the best appliances, would probably be somewhat 
costly, — at least for any one individual. 


Art. LVin. — Hawaii-net and the Hawaiiam. By F. B. Hutohinbom, L.B.G.P. 

[Read before the Wellington Philceqphieal Society^ ^6th Auguet^ 1889.J 
Abstrxot. 

Thx Sandwich Islands are famed for their beauty and fertility. Five thou- 
sand miles distant from the New Zealand group, they are peopled by almost 
the same race, a race speaking a language not differing more widely from 
the Maori than the dialects of the latter do from one another. 

The Sandwich group consists of five larger and several smaller islands, 
lying in a line from north-west to south-east. Beginning from the north- 
west Kauai is the oldest, has no signs of recent volcanic action. Earth- 
quakes are the rarest, the rocks are the most broken down into soil. Hence 
it is the most fertile ; it is spoken of as the Gurden Island. As a whole, 
the island radiates from one grand very precipitous mountain 6,000 feet 
high. In this island the language, though differing so slightly from that of 
the other islands as hardly to form a dialect, approaches a little more nearly 
the Maori. B is often used for L, and T for K. Thus one hears there of 
Hanalei pronounced Hanarei, and Kauai as Tauai. The forests on Kauai 
are magnificent, and the plantations mostly prosperous. 
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0 ihu U made up of two lonf^ moantain ridges, with a plateau between. 
It bears Honolulu, the capital, and this on account of possoasing the only 
really good harbom* in the group. 

Molokai is a long mountain running east and west, with the northern 
half removed. Thus it presents to the sea on the north a stupendous pre- 
cipice. From this about tlio middle projects a piece of low flat rich land, 
used as tlio famous leper settlement. 

Maui is composed of two mountains, the higher of which (10,000 feet) is 
a vast extinct volcano, the crater 27 miles round broken by two great gaps. 
The crater is the most remarkable upon earth as resembling a smaller 
lunar volcano, having several craters rising from its 2,000-foet deep cavity. 
It is known as llaleakala, or the House of the Sun. 

Hawaii is the great island, that from which the group takes its name. 
The groat volcano Mauna Loa (18,600 feet) stands in the centre. To tho 
north is a beautiful mountain still higher— Manna Kea, and there are smaller 
ones. Mauna Loa is the most interesting of all volcanoes. It does not 
show its height, the base being 60 miles across, and there are no peaks. 
I exhibit a diagram showing its general shape. The effect when on tho 
mountain is that of being on a plateau. There are two extinct main craters 
besides those that occasionally burst out. The summit crater, 18,600 feet 
above the sea, is always active ; tho better-known Eilauea, 4,000 feet 
above the sea, on the east side, is, too, always active. It is clear from the 
difference of level that tlio two can have no connection. These orators do 
not shoot up stones and ashes ; they are lakes of molten lava, and con- 
stantly change their levels, occasionally overflowing. 

There are on tho islands about 60 sugar mills, several with more than 
one plantation attached. 

The Hawaiions are often spoken of as Malayo-Polynosians, but this is 
almost certainly a mistake. The whole subject of the origin of the race 
is discussed with great ability by J udge Fomander in his work on the Poly- 
nesian races. 

Political . — Formerly each place had its own chief. Warfare was the 
normal state. The chiefs wero a splendid race, well marked off from the 
ooxnmon people. Descent was wisely reckoned in tho female line. The 
finest women became tabu to the chiefs, and thus the superiority was pro- 
duced. The old Greek race probably produced no specimens of humanity 
physioally finer, and in intellect they ranked very high. 

Late in the last century a chief of Western Hawaii, ggyneh am eh a , 
conquered first his own and then the other islands. He died in 1819. 
His successor insulted the national deities and broke the tabu. Very 
soon afterwards the first batch of missionarios reached the islands, 
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Their suooesB was, from their own point of view, wonderful and unpre- 
cedented. In a few years ohurchos and schools marked every village, 
the natives were nominally Christians, the old superstitions hidden out of 
sight and supposed to be extinguished and the language was reduced to 
writing. Then a Catholic Mission appeared and was forced upon tlie king 
and people by a French man-of-w'ar. A painful conflict between the two 
faiths took place. This gi’adually subsided ; a largo poj-tion of the natives 
adopted the newer faith, its spectacular ritual appearing to suit them far 
bettor than tlio other, while the singulariy self-devoted and humble lives of 
the priests have largely aided in the same direction. Now tJie two hve 
peacefully side by side. There is no religious census of the islands ; but, 
to hazard a rough guess, perhaps a third of the natives are Catholics, and 
the proportion increases. 

The Protestant missionaries quickly acquired important political powers. 
They stood out as tlie protectors of the natives against tl)e vice and sellishness 
of the white traders. One, Dr. Judd, a man of great ability, was for many 
yoai*s the head of the government. The native kings, able men themselves, 
gladly availed themselves of the superior knowledge of the foreigners, llod 
these white men been English, no doubt the islands would have become an 
English colony. As it was, tlioy were seized and annexed by Lord George 
Paulot, commanding an English man-of-war, an act quickly disavowed by 
the English Government. Colonics are outside of the American political 
system, and the gi*oat aim of the white ministers was not to annex the 
islands to America, but to build tbora up into an indepondout sovereignty 
under the native king. It is a fair question whether it would not have been 
better for tlie natives had the islands become a British Crown Colony ; the 
decay of the race, it has been thought, might have been loss rapid. But 
looking to the history of the Maoris and Fijians, the soundness of such an 
opinion may be greatly doubted. The lecturer had not boon able to dis- 
cover that the two last races are bettor off than the first ; as to the value of 
the work — ^I'eligious, political and social — of the missiouarios in the islands 
there are such wide diversities of opinion that the lecturer declined to enter 
upon a ground of such hot controversy. Being human the missionaries 
could not, with all their good intentious, avoid errors, and many of them 
would now confess that their errors were many and serious. They were 
misled by thinking that they had a force at their back strong enough to 
change human nature and turn a half-savage native into tlie highest class 
of New Englander. 

The land tenure and political system was at first feudal, but in 1880 
Komehamoba III. abolished the feudal tenures and gave the country a 
constitution. This was abrogated by Eamohameha V. and a new one 
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pToo, which ic now in force. The king is a conetitational monarch, but 
not according to English ideas. The form is more that of the late French 
Empire. The government is personal, the ministers being appointed and 
removed by the king at his own pleasure and without any reference to the 
legislatore, towards which they have no responsibility. The present king 
has appointed and removed ministers in a most arbitrary manner. For in* 
stance, in 1878, being displeased, he sent at 1 a.m. to demand their imme- 
diate resignation. 

The Ministers are fotir, — the Foreign Minister, who is usnally the 
Premier ; the Minister of the Interior, who is the real working Minister, 
for whom nothing is too great or too small ; the Finance Mmister ; and 
the Attorney-General. The Foreign and Finance Ministers have frequently 
been figure-head natives. Two years ago the Finanoe Minister for a short 
time was a native preacher, perfectly ignorant of his subject, and appointed 
only because no respectable man could be got to take the office. 

The Legislature, which, happily for the country, meets only biennially, 
consists of two estates ; but they sit and vote as one House. The Nobles, 
twenty in number, are appointed by the King for life. They have no special 
title except Honourable. Many of them are “foreigners." The twenty- 
eight representatives are nearly all natives, and thus in the House as a 
whole, the natives are in the great majority. They possess and represent 
very little property, but vote away most recklessly the money of the foreign 
population, who pay all but a trifie of the taxes. In the session of this 
year th^ voted three and a half millions of dollars, including a Civil List of 
$148,000, to be spent in the next biennial period, the estimated inoome for 
that time being $1,960,000. 

The proceedings of the Legislature are conducted with great dignity 
and propriety; but everything being done in two languages makes it 
extremely tedious, the more so that the natives are bom orators, and oaa 
discourse for the hour together, even though th^ have nothing to say. 

With all the weakness of the legislatare, mostly, be it remembered, 
composed of natives, the laws of the Sandwich Islands, and the judicial 
procedure generally, compare favourably with tiiose' of any other nation in 
the world. Th^ ate the cream of American and Eng^dsh jurispradence, 
and have generally been administered by Judges of high oharaetev and 
ability* ^ instance where the procedure is vastly in advance of that of 
Enghmd,— 4he accused is, at his (^iion, put into the witness-box and ex- 
amined under oath. 

The sanitary affiuts of the islands are supervised by tike Board of Health, 
whose duties are mote serious and responsible than usually fall to the lot of 
s imil a r bureaux elsewhere, for they have in their terrible charge 
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from which most other countries are free — the leprosy : also the isolation 
of all oases of infectious disease that may be brought to the islands, a busi- 
ness which necessarily incurs much odium. In all such oases the people 
in immediate contact with the patients are immediately and carefully 
separated from the rest of the community, a course which might elsewhere 
be followed with advantage. It is a disgrace to any country not continental 
that such a disease as scarlet fever should ever gain, or at least keep, a 
footing in it. 

An account of the leprosy and of a late epidemic of smallpox was then 
given, and the subject was treated more at large in a subsequent lecture, 
delivered before a special meeting of medical men. 

The oanaee of the decline of the native race . — No doubt Captain Cook’s 
estimate (400,000) was far too high. Ho reckoned from the numbers that 
appeared at each place where the ship touched, not considering that they 
crowded thither from all parts of the island. In 1882 the number was 
180,000, in 1876 47,000. 

Syphilis was introduced by Captain Cook’s sailors, and has inflicted 
terrible injury on the race. 

The leprosy has aided in the same direction. 

The removal of the tabu from the tromm. — ^With all the drawbacks of the 
tabu, it was certainly a great protection to the women. Its abolition gave 
full swing to license. The women are markedly unfertile, but are far more 
fruitful with white men and Chinese than with their own race. 

The early age at which intercourse begins with both sexes is another 
cause of infertility. 

The women manage their babies unwisely, and the in&nt mortality is 
very large. 

The changed conditdom qf life , — The dark races appear to bo always inju- 
riously affected by dose contact with the white. The wearing of clothes, 
and living in tight houses, has proved a great curse to the natives, who are 
Uat more delioate and prone to lung diseases than when they went naked 
and lived in grass bouses. 

A very large number of the women live with white men and Chinese. 
This cause alone must in the end prove btal to the purity of the race. 

Prment etate and — ^Tbe islands are now part of the American 

mrstem. Tte policy was laid down by the late United States Foreign 
Secretary, Hr. Blaan. Extract from letter of his to tlie United States 
Hinister at Honolulu, dated December 1, 1881 In thirty years the 
United States have acquired legitimale and dominant influence in the North 
Pacific, which it can never consent to see decreased by intrusion therein of 
any dement or influence hostile to its own. * * ^ * Hence the 
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neooBsity * of drawing ties of intimate relationship between 

the United States and tlie Hawaiian Islands, so as to make them practically 
part of the American system, without derogation of their absolute inde- 
pendence.*’ 

Thus America does not desire to acquire the islands, but to hold supreme 
control there, and this is practically effected, most of the wlxite ofidco-holders 
and property-holders being Americans. As they now are the islands might 
well go on preserving their independence for an indefinite time, but already 
that independence has been gravely endangered, and will probably not last 
long. An Amerioan protectorate will probably take the place of the munorchy, 
with provisions for self-government. The person by whom the independence 
has boon and is endangered is the king. Furthor, the former cordial rela- 
tions between the native and foreigner have been seriously impaired. 

Tlie native cannot bo educated beyond a certain point. As a boy he is 
very bright and clover ; as a man he amounts to very httlo. Not a single 
business of any kind in Honolulu, except that of soiling meat, is cither 
conducted by a native or has a native in a high position in it. The native 
royalty must soon end. The puie native race must soon die out. Tho 
Hawaiian cannot adopt our cndization. He will not work ; so, while tho 
Amorican and Ghmose come in in swarms to do the work, he is qiuetly 
fading away. A sad end to a beautiful, gontle, kindly race. 


Art. LIX. — The Effects of School Life on Siffht. By B. Schwabzbaob, M.D. 

[Read before the Auckland Institute^ Slit 1882.] 

It is nearly four years ago 1 had occasion to examine the sight of the 
children attending schools in Auckland. In the report of my examination, 
which was kindly received by the members of the school-board, I stated the 
percentage of short-sightedness which existed amongst the school-children, 
and I also pointed out the dangers of school-life in regard to the sight, and 
how such dangers might bo removed or lessened. 

During the last three years, while sojourning in Europe, especially in 
England and Germany, I have still pursued my favourite branch of study, 
and I have endeavoured to acquaint myself with the progress made and 
attention given to arrest the pemidous effects of bad light, bad printing, 
bad ventilation, and bad seats and desks in our schools at home. I have 
carefully compared the statisticB of short sight, taken twelve years ago, with 
the statistics taken recently and I have noticed that apparently the evil has 
at least not advanced in its stride. This is no doubt espeoially due to the 
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offorts of Bomo of our scientific men, who have repeatedly drawn the atten- 
tion of the public and of the officials towards the causes which endanger a 
whole nation to advance from the stage of short sight to that of weak sight. 
Hirschberg in Berlin, Cohn in Breslau, Sibreich in London, and others, have 
lectured and written on the subject ; and it is my intention in this short 
paper to give a hurried synopsis of their opinions and of my own observa- 
tions in this matter. 

The changes in the functions of the visual organ, which are imme- 
diately developed under the influence of school-life, are the following : — 

1. Decrease of the range of vision. 

2. Decrease of the acuteness of vision. 

8. Decrease of the endurance of vision. 

1. Decrease of the range of vision, — short sight, — {Myopia) is that con- 
dition of the eye in which rays of light are united in front of the retina in 
consequence of an exteubion of the axis of the eye. 

As a rule, shortsightedness appears only feebly developed in children, 
and with proper attention could be stayed, often removed. The most dan- 
gerous time for such eyes are the years between eight and fifteen. The 
visual organ is then in a state of change and growth, and very susceptible 
to outer influences, the effects of which become easily settled and per- 
manent. When the children look persistently at near and small objects, an 
undue pressure on the eye is produced by the accommodation muscle, as 
well as by the accumulation of blood, caused by tlio stooping position, thus 
gradually expanding the visual axis. The young scholar not only remains 
shortsighted, but the defects increase in proportion to the admittance of 
injurious influences. The sedentary occupations of learned men, or watch- 
makers, engravers, and others furnish us with a striking example how 
easily the power of sight for distant objects may be impaired. Short- 
sighted eyes should not only be guarded against over-straining, especially 
against evening work, but proper counter-influences against tlie prime 
causes should be instituted. In the same degree as excessive working on 
near objects may gradually produce an expansion of the eyeball from the 
front to the back, in the same degree could this bo prevented by practising 
the sight upon distant objects, by much outdoor exercise (also school-gym- 
nastics) and carefully guarding against that which is obnoxious to a normal 
development of the organ. And in sinning against this normally natural 
development, the schools in particular may be accused. Excessive read- 
ing predominates over oral teaching in too great a measure. 1 do not mean 
so mtLoh in the rural schools or lower public schools, but in the universities 
and colleges, where a vast amount of mental work must be accomplished 
in order to enter with honorary degrees into professional life. If extensive 
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learning is identical witli advanced culture, then, indeed, knowledge is a 
dangerous present of civilization as regards the sight. And if knowledge is 
transmitted to our brains by means of our eyesight m badly-lighted and 
badly- ventilated rooms through small and indistinct print, and by sacrificing 
proper rest and sleep, then shortsightedness will make its appearance in a 
more aggravated form, and more quickly, than under proper hygienic con- 
ditions. 

In order to stem the tide of short sight. Prof. Cohn, in Breslau, makes 
the following demands to the schools throughout the civilized world— de- 
mands to which I fully consent : — 

For the protection of eye and sight of school-children it is necessary — 

1. To have a pause of fifteen minutes after every lesson of three-quarters 
of an hour. 

2. To pause half an hour at eleven o'clock, if the morning instructions 
are carried on during five hours. . 

8. To have a reading board for testing the sight fixed in the room. If 
certain letters cannot be distmguished at a certain distance, the pupil must 
rest the organ. 

4. To shorten the lessons and the tasks at home. 

5. To introduce lessons on hygiene in all schools, colleges, and univer- 
sities. 

6. Eveiy Council of Education should have a medical man as a member. 

7. To close, by law, all school-rooms which are badly lighted and insuf- 
ficiently ventilated. 

In Germany, the nursery of short-sightedness, the above injunctions are 
of vital importance. But also England should adopt them, as the evil of 
short sight has increased rapidly in that country during the last twenty 
years. Australia and New Zealand are in a too sympathizing contact with 
the motherland to be entirely excluded from the unpleasant influences of 
the latter. 

It is true that short-sightedness is often hereditary, but this must not 
be thought to mean that the children of short-sighted parents are bom 
short-sighted. They have only the predisposition to become so, and their 
predisposition is developed during school-life, more or less, according to 
certain external conditions ; and the more so, of course, under conditions 
which tend to produce short sight even in children who have no hereditary 
predisposition. 

Prof. Sibreioh points out and demonstrates that short-sightedneas has 
also an iojurions influence on the general health by inducing a habit of 
stooping. Its increase from a national point of view is to be considered a 
serious evil. In former times, when literary education was confined io a 



SoowABZBAOB. — Ths KffecU qf School Life on Sight, 


m 


small number, this question was of little or no importance, but now, espe- 
cially when England and its colonies are about to extend the benefit of 
school-education to all children, the question how to prevent short sight 
deserves serious consideration. 

I mentioned in the beginning, that not only Myopia, but also a decrease 
of acuteness of vision, so-called Amblyopia, is frequently developed during 
school-life. Often this serious condition is the result of a positive disease 
in the interior of the eye, which is of too individual a character to be con- 
sidered here. However, amblyopia of one eye, is mostly produced by 
unsuitable arrangements for work, which disturbs the common action of 
the two eyes, and weakens the eye which is excluded from use. 

But even more frequently than this defect is a decrease of endurance of 
the vision — Asthenopia. This very frequent affection, which has destroyed 
many a career, prevented the development of many a fine intelloct, and 
deprived many of the fruits of their laborious exertions and persevering 
industry, arises principally from two causes. The first is a congenital con- 
dition, called hypermetropia, which can be corrected by convex glasses, and 
which cannot therefore be laid at the door of school-life. The second is a 
disturbance of the harmonious action of the muscles of the eye — a defect 
which is generally caused by unsuitable arrangements for work. 

It is not my intention to enter here on a scientific explanation of the 
various causes of these disturbances of the organ of sight, for the three 
anomalies 1 have mentioned all arise from the same cii'cumstances — 
viz., insufiicient or ill-arranged light, or from a wrong position during 
work. 

Insufficient or ill-arranged light obliges us to lessen the distance between 
the eye and the book while reading or writing. When the eye looks at a 
very near object, the accommodating apparatus and the muscles which 
turn the eyes, so that the axes converge towards the same object, are brought 
into a condition of greater tension, and this is to be considered as the prin- 
cipal cause of shortsightedness and its increase. 

How can these evils be prevented ? In answering this important ques- 
tion, I do not pretend to express an original opinion only. As a disciple of 
those great men who have made ophthalmology a flowery limb on the great 
tree of medical science, I must confine myself to repeat their teaching, and 
1 do so in the firm belief of teaching the truth. But common sense even 
could answer the question before us. 

The light must be sufficiently strong and fall on the table from the left- 
hand side, and, as fhr as possible from above. The children ought to sit 
stzai^t, and not have the book nearer to the eye than ten inches at the 
least lught coming from the right-hand is not so good as from the left, 
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beoanse the shadow of the hand falls on that part of the paper at which we 
are looking. Light from behind is still worse, because the head and upper 
part of the body throw a shadow on the book ; but the light that comes 
from tho front and falls on the face is by far the worst of all, for, in the 
first place, it does not attain the object desired, and, next, it is most hurtful 
to tho eyes. It is hurtful because, firstly, tho retina becomes fatigued by 
the full glare upon it, and the diffused light renders the comparatively dark 
images of the printing and writing more difficult to bo perceived. Secondly, 
the position assumed by the children, in order to avoid the disturbing in* 
fluences of the light, places the axis of the eye in a very unfavourable 
direction, which, as I have already mentioned, induces short sight, differ- 
ences in tho sight of the two eyes, and certain weakness of the muscle of 
the eye. 

If, in consequence of such bad light, the cliild is necessitated to hold 
the book high up to the face to distinguish the letters clearly, then the 
consequence vrill bo as before mentioned. The human eyes are moved in 
different directions by six muscles. Tho muscles of both eyes can only be 
brought into coutomporaueous action in a certain way. Thus we can only 
move both eyes at tho same time up or down, or bring them together from 
parallelism to convergence, and vice versa. Of the possible combination of 
the muscles, some can bo brought into action for a length of time, others 
only for a few seconds. Thus wo can only with an effort look at a near 
objoct if it is higher than the eye. On the contrary, wo can look with ease 
at an objoct equally distant if it is below the eye. Therefore you must not 
think that the natural position of the book while reading depends upon 
chance. It is a physiological neocssity; if wo strive against it the eye 
becomes fatigued, and, if the effort is repeated regularly and for a long 
time, a derangement of the harmonious action of the muscles of the eyo is 
the consequence. 

I have dwelt on these matters exhaustively in a lecture on the human 
eye which I delivered four years ago in Auckland. I also laid a special 
stress not only on the pernicious effects of bad light, but also of bad print. 
Books badly printed or with very small type are certainly not fit for con- 
tinued use, for in many cases an eye-disease is imprinted therein. In order 
to prove to you what importance is attached to clearly-printed books at 
Home, let me state that some years ago the Ministerial Board of Educa- 
tion in Germany condemned over half a million of books by reason of their 
indistinct type. 

With regard to the c^arious positions of the desks and seats, let me quote 
again Professor Bibreich, who says it is difficult to give an account of the 
reason for the positions those dedcs and seats occupy ; in fact, they appear 
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to be the result of mere accident. Sometimes unimportant circumstances 
— such as the position of the door or fireplace, or tlie best place for the 
blackboard — have decided the matter. More frequently it has depended on 
the desire to have the faces of the children in full light. Against this I 
have already declared myself. Most frequently, however, the wish to place 
the children ns near as possible to the master has regulated the arrange- 
ment, and has led to placing the seats in a horseshoe form ; but also in 
this arrangement only one<tliird of tlie children can have a proper light. I 
admit it is very difiicnlt to answer all requirements in this respect, especially 
if the schools have not been built with a proper considemtion to the 
hygienics of tlie human vision. However, in most class-rooms it would be 
easy to make the necessary alteration — to have the light come from the 
left-hand side, and, by raising tlie benches one above the other, or, simider 
still, by sufliciontly raising the master’s place, to enable the teacher to sur- 
vey the whole class at a glance. 

I am afraid my advice in this matter will not soon be practically 
followed, as oven in Europe only after jears of urging and preaching have 
the necessaiy alterations been made in schools ; but my jinpor has at least 
drawm attention to the matter, and it must rest in the future what fruit 
it will bear. 


Abt lx . — On the ComttttUion of Comets. By the Eov. P. W. Fairclcuou. 

Itefore the Southland Ifvstitnte^ lOth Octuhevt 1882 .] 

Kbpx.kb, witli the prosoionco of genius, supposed tliat comets throng iu 
space os fish iu the sea. It is true tliat only some 650 comets are recorded 
as soon during the Christian ora, aud that a considerable number of these 
have been reappearances of periodic visitors. But of those G50, about 120 
have been seen in the Niuotoeutb Coutury, — mostly telescopic, however. 
This huge number is owing to improved methods of observiug. As many 
as eight have been seen in one year, and we have in our morning sky tlie 
fourth for the year 1682. Now, it is certain that not half the comets that 
approach the sun, within the range of the telescope, are seen by man. It 
may also bo regarded as highly probable that vast numbers of comets have 
their perilielia at distances which preclude their discovery. 

A oomet crossing the solar frontier with the momentum of a few miles 
per annum, along a lino forming an angle of 46” with the radius from the 
sun’s centre to the comet’s centre, at the moment of orossing, would secure 
a perihelion distance of many millions of milea, If, however, the momen- 
tom amoimted to miles per hear, the oomet would be carried fiu too wide 
of the sqn to be observed by the inhalntauts of the earth. 



478 


TranMctlmn. — MUcdhfiMw. 


As, therefore, it is probable that comets enter the snn^s domain with a 
great variety of momenta ; and as, in the case of any particular comet, the 
probabilities are many millions to one against its momentum being in 
the direction of the little point represented by the sun and the planetary 
orbits, it is extremely probable that the groat majority of visitors from 
interstellar space never come within human ken. 

Let us suppose that, for every comet seen, nine others make their peri« 
helion passage unobserved. Of 200 comets, the elements of whose orbits 
have been ascertained, twenty per cent, belong to the solar system, and 
eighty per cent, were visitors for the first and last time. If, therefore, 
astronomers record on an average one comet per annum, and nine others 
pass unrecorded, and if of these ten, two belong to the solar system, and 
eight are strangers, how great must bo the wealth of oometic matter in the 
universe I For as these strangers are supposed to be some 5,000,000 years 
in the sun’s dominions before making their perilielion sweep, it is evident 
tliat at any moment the sun must have, under his control, a supply of 
foreign comets for 5,000,000 years, at the rate of eighi ;>er annum / Thai 
is 40,000,000 ; besides vast multitudes of comparatively domestio comets, 
to whom he saith ** Go,” and they go ; Gome,** and they come. 

If, then, each sun of the midnight sky, and of the astronomer’s optic 
tube,” can boast such a following of comets, it shall come very near 
to be thought that the objects so long beheld with terror, on account of 
tlieir rarity, are, indeed, the most numerous family of bodies in the 
universe. 

Comets are among the very few celestial objects that are waiting to be 
explained, and although the question of their constitution, like the secret of 
the Pole, is of no practical importance, it is yet of absorbing interest. The 
solution, however, of many of the questions that may perplex us to-night 
may already be in the hands of those fortunate scientific men whose posi- 
tion has enabled them to analyse our present brilliant visitor with first-class 
spectroscopes. 

For ages comets were regarded as vapours, and exhalations, more or 
less pestilential, floating in the atmosphere. Tycho Brah4 was the first to 
rise to the conception that comets were beyond the moon. 

Kepler's theory was wonderfully acute, considering the information at 
bis disposal. He considered comets to be wholly or principally gaseous, 
and that the tail oonsintod of gaseous material, highly rarefied by the sun’s 
heat, and then carried away by the repulsive force of the sun’s rays. 
Others supposed the tail to be a column of vapour lighter than the medium 
in which the comet moved, and therefore raised, as smoke is raised in the 
column of heated air from a chimney. Newton supposed comets to have 
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oonsiderable solid nuclei, calculated the beat to which the body of his comet 
(1680) was raised, and how long it would take to cool, on the supposition 
of its being as large as the moon. Anotlier astrouomei’ has calculated the 
effect upon the earth’s orbit of a comet, with three times the mass of the 
earth, passing within 40,000 miles of her. Maupertuis sought to relieve the 
popular dread of collision by the suggestion that it might only destroy a 
part of the terrestrial surface, and that those who survived the shock might 
find the debrU of the comet to consist largely of gold, diamonds, and the 
like* Boyle, however, the celebrated French philosopher, published a 
treatise in 1680 setting forth 289 elaborate reasons why comets could 
neitlier do or presage evil to the earth. 

The popular idea of a comet, is a star with a tail 1 But a tail is only a 
temx)orai 7 appendage to those that have it, while multitudes exhibit no tail. 
A constant characteristic of comets must bo sought in the path pursued, 
rather than in any appearance presented to tho eye. Some comets have 
been seen that could at times only be distinguished from stars by their 
ooui'se. Others present a star-like nucleus, surrounded by a coma, or a 
vast nebulous atmosphere. Douati’s comet (185b) ax^peared to have a 
nucleus, or pellet of light, 1,600 miles in diameter. This was surrounded by 
two envelopes, one 7,000 and tho other over 12,000 miles, high. The whole 
diameter of the head was 26,400 miles. Other comets, again, present only 
a nebulous mass, somewhat condensed at the centre, owing, probably, to the 
greater depth of matter. 

Whether the nucleus is solid opaque matter or not, is, perhaps, an open 
question. Borne observers, in the last century, siipposed that they saw 
phases in certain nuclei, similar to those of the moon. But this was, 
perhaps, the result of earnest expectation and of devotion to a theory. 
More recent observers have not obtained similar results, and the spectro- 
scope, as applied to several faint comets, seems to show that the nucleus 
does not shine by reflected sunlight, but has some apparently native lumin- 
osity. The tail, however, and the outer envelope of the head shine by 
reflected light. Some observers declare that they have seen stars through 
the nucleus, while others say they have seen stars occulted by the nucleus. 
It must be observed here that a bright nucleus would obliterate a small 
star by its very lustre, whether transparent or not. Through comets with 
purely nebulous heads, stars have certainly been seen. Sir J. llerschell 
declares that he has seen stars of the sixteenth or seventeenth magnitude, 
that a breath would obscure, through fully 60,000 miles of cometic matter. 
Oompared with this extreme tenuity, this almost spiritual subtilty, the 
highest and most feathery oirrhus of our atmosphere may bo regarded as 
dttise and solid., 
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It is also worthy of note, tliat stars seen through comets have neither 
been displaced nor distortod, showing that the oometic matter has no refract- 
ing power. 

Another argument against the solidity of comets is, that two at least 
have been placed in the scales, and found to be practically imponderable — 
weighed in the balance, in fact, and found wanting. In 1770, Lexall’s 
comet plunged through the system of Jupiter, passing between the planet 
and one of its moons. The comet was whirled into a new orbit, but the 
chcnlar motion of Jupiter*a moons was not in the least degree interfered 
with. As if to make assurance upon this point doubly sure by an experi- 
ment with the smallest planet, as well as with the largest, Enoke's comet 
passed very near to Mercury some years ago, and was deflected from its 
course, affording a new and accurate measure of the mass of the planet. 
But Mercury himself was not in the least degree perturbed. This proves 
that the mass of a comet is quite insignificant. 

It may also bo noted that in 1840 Bioia's comet divided into two, a 
greater and a lesser. Those gradually parted from each other during 
thirteen years, in which period they made the circuit of their orbit twice. 
No perturbations were observed, to indicate that they sensibly attracted 
each other, and to give a clue to respective masses. With regard, then, to 
these three comets at least, the more general dictum of a philosopher of no 
low degree seems to be probable, that the solid matter of a comet might 
be put into a gentleman’s snuff-box.” 

If there bo any resisting medium in the inter-planetary spaces, it is 
evident that vast, and almost imponderable bodies, like comets, would be 
the first to show in their motions the effects of it, just as a light object 
thrown through the air will show the resistance of the air fiar more clearly 
than a dense and heavy object. Enoke’s comet is one of the several short- 
period comets now known. It was discovered in 1789, and has now made 
twenty-seven revolutions since its discovery. Each one has shown itself to 
occupy on the average about two hours and a half less than its predecessor, 
so that the comet now comes to its perihelion some five or six weeks earlier 
tlian it would liave done according to the period it observed at the time of 
its discovery. The f^t that a number of eminent astronomers have attri- 
buted this effect to a resisting medium in space, is proof that no other 
sufficient cause is known to science. I am not aware that any other cause, 
with any degree of probability in it, has been assigned by any authority. 

Should it be proved that the comet is really describing a spiral course, 
the vortex of which is the sun, it will simply suggest to the mind how, in 
unimaginable years, the solid planet must sink into that vortex too. At 
the same tiine be it noted that, if a comet should ultimately prove to us 
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that there is a resisting medium in all space, comets do now prove far more 
clearly, by the astounding velocity tliat their attenuated substances attaiui 
how nearly absolutely empty space must be to admit of their motion. 

However great the tenuity of the substance of comets, there is a point 
in each one which rigidly obeys the law of gravitation. This point is the 
nucleus, or centre of the head. A considerable number of short-period 
comets have the time of their perihelion passage fixed almost as accurately 
as the time of an eclipse. Halley’s comet, obseiwed in 1082, was predicted 
to return in 77 years. Computists calculated the retarding iniiueuoes of 
the known planets, and allowed 80 days for possible error in tlxe time fixed 
by them for the perihelion sweep. Neither Uranus nor Neptune were then 
known, yet the comet was in perihelio in 1750, within 29 days of the time 
fixed. For its return in 1886 — the planet Neptune being still unknown — 
tlie perihelion passage was fixed by Kosonborger between the 11th and the 
IBth of November. It took place on the 15th. 

It is evident, therefore, that however small the mass of the huge 
volume of ii comet, it yields the same obodioiico to law as Uie densest 
planet. 

But a question uatui-ally rises in our minds as to how the groat body of a 
comet is held together, when its own power of gravity is known to be so small. 
If the di£forenco of the distances of the centre and the surface of the miunto 
and dense earth from the sun suffices to raise a considerable tide, we might 
naturally expect to find a comet, with its tremendous diameter, its small 
power of cohesion, and its proximity to the son, rout into sovoral sections, 
to be thrown into somewhat different orbits. The fact jremains, however, 
that no such disruption takes place in the majority of cases ; though there 
are several records of comets parting into two or more fragments. 

But a curious phenomenon ti observed upon the approach of a comet to 
the sun ; it is that the nucleus appears to shrink in a wonderful degree. 
M. Struve, in observing Euoke’s comet in 1828, found that on December 
24th it only occupied space it bad occupied on the 28th 

of October. When it begins to recede from the sun, the comet begins also 
to recover its former volume. In this situation Halley’s comet was observed 
by Sir J. Hersohel, in 1885, to increase forty-fold in apparent size in a 
single week. 

Several explanations of this have been given. A recent one is that of 
M. Yalz, that the shrinking is due to the pressure of the sun’s atmosphere. 
This theory, however, assumes an enormously extended atmosphere for the 
sun which can scarcely be granted ; it also seems to require the comet to be 
enolosad in an envelope, to prevent it from mingling, like vapour from an 
engme, with the supposed atmosphere ; it also supposes the comet to move 
81 
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in a medium more dense than itself, which is utterly out of the question. 
The most probable theory is that which ascribes the change in apparent 
bulk to the powers of the sun's rays to rarely, distend, and render invisible 
a large portion of the comet, which portion, upon reaching a cooler region, 
begins again to condense like an evening cloud. 

Indeed, the extremes of heat and cold to which comets are subjected, 
render it easy to conceive of almost any change in tlieir appearance. Even 
in the case of Halley's comet, the heat and light of perihelion are to the 
heat and light of aphelion ns 8,000 to 1. But that oomot does not pass 
very near the bun (54,000,000 of miles), nor recede much beyond the orbit 
of Neptune. But tho comet of 1848, like that of 1882, passed within 80,000 
miles of the sun’s surface. Newton supx»Obe(l his comet was subjected to a 
heat 2,000 times greater than that of red-hot iron. But the heat endured 
by tho body mentioned must liavo exceeded this by about twenty-fold (for 
Newiion's was 180,000 miles from tho solar surface). This is a heat at which, 
of course, any terrestrial sabsianco would be volatilized. On the other hand 
this same body will wander to regions -whore, under similar oonditions, it 
would only receive one four hundredth part of the light and heat enjoyed 
by the earth. 

May it not be that such extremes of heat and cold, together with tho 
almost total absence of pressiire, produce conditions of matter unknown 
and unknowable to us? And may not these unknown and unknowable 
conditions lie at the bottom of some of tho problems that are so perplexing 
to the human mind ? 

Yet, somoihii^ is certainly known of the constitutional elements of a 
few comets. The spectroscope has shown the nucleus, or central part of the 
head of one, to bo luminous gas ; while the outer part of the coma shone by 
reflected light. Another comet was found by Dr. Huggins to consist of 
volatilized (not burning) earhon , — ^the linos in the oometic spectrum agreeing 
exactly with the lines due to caibou in the spectrum of olefiaut gas. This 
discovery, however, can only be regarded as adding another to the many 
problems connected with comets ; for carbon is notable for its flxity at 
moderate temperatures, and the oomot in question was in a temperate 
r^on of space. Comets examined since 1868 sliow hydrogen and other 
elements associated with carbon, 

A peculiar relation is known to exist between comets and meteor 
systems, but it is still involved in obscurity. No less an authority than 
J. 0. Adams, the English discoverer of Neptune, has computed the orbit of 
the November meteors and shown that they pass beyond the planet Uranus, 
and have a period of S8| years. He assigned to them exactly the same 
path as that already assigned to Temple's comet I It is probable that the 
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whole of the vast orbit is peopled by flights of meteorites in endless chase, 
and that the comet, as the qem of the ring, moves round preceded and 
followed by a retinue of cosmic chips. That all comets are associated with 
meteors, tliough fairly probable, cannot bo confidently asserted. 

I must now come to the most difficult, but also the most fascinating, 
part of the subject-- the so-called tail of the comet. When this appendage 
is shown at all, it is only while comparatively near the sun. A comet may 
devolope a tail in approaching the sun and show none after perihelion ; or it 
may only develope tail after perihelion; or it may slmw one both before and 
after ; or neither before nor after. 

The nucleus of a comet is separated from the coma by a dark ring, as 
the sunlit surface of a cloud might bo separated from the earth by a band 
of invisible air. The nucleus is similarly parted from the tail, which 
appears to be an extension of the coma in the direction opposite to the sun. 
The nose of the comet is like the flame of a torch blown back by the wind, 
or like the apex of an upright jot of water from a fountain, where the 
liquid turns to fall back. The tlieory now very generally accepted by 
astronomers is that for some kinds of matter, or for matter in certain con- 
ditions, the sim has a repulsive force far more potent than his power of 
gravity ; that, under the influence of intense heat, jets of volatilized matter 
are thrown out, perhaps in all directions, but certainly towards the sou ; 
that presently the repulsive force overcomes their forward motion, turns 
them back, and sweeps them away into space until the particles are so 
widely dispersed as to be invisible. 

It was at one time hoped that Mr. Crookes' radiometer was about to 
show us the repulsive force of the sun’s rays at work in our very hands ; 
but the dream vanished, and the repulsive force is still theory, although 
Sir J. Herschel declares it is proved beyond question by bis own observa- 
tions and those of others. This theory also explains some other pheno- 
mena, as the curvature of the tail, and the fiset that tiie convex side of the 
tail is the brightest and least curved. The convexity of the tail is always 
towards the direction of the comet’s motion. This has led to the gross 
idea that, like the smoke of a steamer, the tail was retarded by the medium 
in which the comet moved. 

If we conceive of a comet being a rigid body, and tnat the tail is swung 
round as a walkmgstick might be brandished by the handle, it will be 
evident that the end of the tail will have much further to travel than the 
head. But when matter is repelled from the nucleus, and from the sun, it 
has exactly the same forward momentum as the nucleus ; as, therefore, it 
is driven fririher and fturther from the sun, and has a larger and larger 
oibit to describe, it of necessity foils behind, and cannot therefore be swung 
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round like a stick, but only like a jet of water from a hydrant. The 
curvature would, therefore, affoi^d data for finding the velocity with which 
the I'epelled matter was driven off. 

Again, tlie convex, or front side of the tail is brightest and straightest. 
In Donati*s comet, 1858, small straight tails preceded the main tail. 

One explanation serves for all these facts. The sun analyzes the matter 
of the comet. Rome parts of it he can dart away at an incomparably higher 
velocity tlian others. This matter, most swiftly ejected, eitlier makes sepa- 
rate straight tails, as in 1856, or somewhat straightons and hnghtons the 
convex, or front, side of the main tail. 

There is much room for speculation and enquiry in connection witlj this 
repulsive force. Does it pursue the repelled matter, and drive it away with 
an ever-increasing motion, so that it will leave our system altogether, or 
does it give an initial impulse, and have done ? Will the repelled matter 
change its condition by cooling, and coaso to be liable to the persecution of 
the repelling force ? Or has it lost its affinities and the power of changing 
its condition ? Whatever may be its destiny it is certainly divorced from 
the comet for ever. 

There is reason to suppose that ail the matter of a comet is not snsoep- 
tible to this repulsive force, and that a sufficient number of perihelion 
passages will sift all the susceptible matter out, and leave the comet inca- 
pable of producing a tail. Hence almost all the short-period comets that 
arc in perihelio every few years are tailless ; while visitors from the eterni- 
ties of space, who can only bo m that sifting position once in ton or twenty 
millions of years, frequently make a prodigious display of tail. 


Art, LXI. — Macquarie Inland. By John H. Scott, M.D., F.B.S.E., 
Professor of Anatomy and Physiology in the University of Otago. 

[Read before the Otago Inetitutef 2l$t June^ 1881 and 9th May, 1888. j 

Plate XXXIX. 

In most of the maps wbioli 1 have seen, an island named **Emerald*’ is put 
down in latitude 57^ a long way to the south of Macquarie Island. This, 
is, however, now generally regarded as mythical, for its supposed site was 
sailed over by the American Transit of Venus Expedition and no land was 
observed. In all probability its discoverers mistook an iceberg for snow- 
covered land, a not unlikely mistake in misty weather. 

We may therefore safely consider that Macquarie Island is the most 
soutiieriy island of the outlying members of the New Eealand group, indeed. 
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with the exception of houic of tiie inlaadn in the neighbourhood of Cax)e 
Horn, it in the nearest point of land to the great Antarctic Continent. It 
lies considerably to the south of Kerguelen Land, or the Grozets. 

On this account then considerable interest attaches to it. I therefore 
availed myself of the opportunity ofterod me by Messrs. Elder and Nichols, 
in the latter end of 1880, for a trip down to it in the Jessie Nicool ” 
schooner. It is the results of tliis excursion tliat I propose to give in this 
paper. 

The changes which the New Zealand flora undergoes in the Auckland 
and Campbell Islands have been often noted, but almost nothing was known 
of its characters in Macquarie Island. I wished to notice how many plants 
survived in that high latitude, and what changes in appearance and habit 
these had undergone in suiting themselves to the rigorous climate ; whether 
our New Zealand alpine forms were to be found there at the sea level, and 
whether there were to be found any new forms unrepresented even in 
the highest and most remote parts of New Zealand. 

Four or flve of the Macquarie Island plants had been sent to the Hooker 
Herbarium by Mr. Fraser, of the Sydney Botanic Gardens, about fifty years 
ago. 1 cannot, however, make out whether he had visited the island him- 
self, or whether one of the sealers had brought the plants to him. 

I was also anxious to see and study, so far as prticticablo, the sea 
elephants, which make it thoii* summer resort. They never, so far as I 
know, come as far north as either Campbell Inland or the Auckland group, 
HO in this part of the world Macquarie Island is the only place where they 
can be observed. 

Macquarie Island lies about GOO miles to tlie south-wost of Now Zea- 
land, more than twice as far away as the Auckland group, and is separated 
from that group and fl'om Campbell Island by very much deeper water than 
that which lies between them and New Zealand. There is a groat valley 

8.000 fathoms deep between Macquarie Island and the Auckland and 
Campbell Islands, while the sea between thorn and Now Zealand is not 

1.000 fathoms deep. 

It is wrongly put down on all the charts. For the following correct 
position 1 am indebted to Captain Cowpor, who, in the ** Jessie Nicool,'’ 
has made a number of trips to the island ; — 

Latitude, north end, 54^ 26' South. 

Latitude, south end, 54^ 44' South. 

Longitude, noilih end, east side, 150^ 5' •LB'* East. 

Longitude, south end, east side, 169^ 1' 45" East. 

It is about 18 miles long and 5 miles broad, its east side lying N, I W. and 
B. I E. magnetic. 
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It is • solitary island, but it has two outlying rooks. One ealled the 
'* Bidiop and Gerk ’’ lies 80 miles to the south of the south end ; the other 
ealled the “Judge and Clerk " is 7 miles to the north of the North Head. 

It is exceedingly hilly. The hills, however, are of no great height, not 
more than 600 or 700 feet I should think. They risd as a rule almost 
directly from the sea, leaving but a narrow interval of shingly beach, while 
occasional spurs run out from wide open bays which afford no shelter 
to vessels. Towards the north end of the west coast there is a greater 
extent of flat land between the hills and the sea. Between the steeper part 
of the hill-side and the shingle, there is always a more gently sloping belt of 
extremely swampy land. And boro the tussock grass grows in “Maori heads” 
above tihe soft treacherous mud. At both ends of the island, however, tiie 
land rises in cliffs abruptly from the sea ; and the Noi-tli Head forms a bluff 
distinot from the rest of the island, and only connected with it by a narrow 
neck of sand, through which the sea in stormy weather has been known to 
break. 

The west coast is, as might be expected, more cut into by the sea than 
the east, but there ore no bays suitable for harbours. At the south-west 
comer of the island, there is, indeed, a beautiful deep bay called “ Caroline 
Cove," completely sheltered from every side except the south-west. It is 
completely open to that quarter however, and as the prevailing wind blows 
from the south-west, and therefore straight into tiie bay, it would rather 
prove a trap than a shelter to any vessel that anchored in it. There are still 
visible on the beach the remains of a vessel which was wrecked in tiiis man- 
ner. The sealing vesselB always lie some distance off the coast ready to slip 
and go to sea at any moment. The oil in large casks is floated out to them. 

The Caroline Cove wreck is not the only vessel that has gone ashore on 
Macquarie Island ; and there are still to be seen the graves of some of the 
shipwrecked seamen. On the bit of plank which served as headstone for 
one of them I was able to decipher the name, John BUsham, but the date 
was illegible. 

The interior of the island shows the roo^ tops of tiie hills blown per- 
fsotly bare by the wind, and fissured by the frosts ; and in the hollows of 
the uplands Ue a number of little lakes, which empty themselves by streams. 
These either make valleys for ihemsdves down to the sea, or tumble down 
the ste^ hill-sides in miniature cascades. 

general appearance of a kfrusquoxie Idsnd Imidscape is barren in 
the extrmne. There is not a tree or shrub on tiu island, and what vegeta- 
tion there is has a great deal of sameness, long etrstobes of yeUowish 
tussock, with occasional great patches of the bright-green SUlboeatjM poUnrk, 
or of the peculiar sage-green PlmrophyUum, These, with the rich brown 
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mossea near the hill-tops, are all that strike the eye in looking at the island 
from the sea. This paucity of species is, as we shall see again, one of the 
characteristics of the flora of antarctic islands. 

The rooks of the island belong to the older crystallines, greenstones. 
They have occasionally an amygdaloidal structure, the amygdules some- 
times containing zeolites. Mesotype, with concentric radiated fibrous 
structure, occurs in one of my specimens ; and in another, what is probably 
analoime, is to be seen. The rooks are sometimes veined with quartz. 

Botany. 

Unfortunately the season at which I visited the island was not well suited 
for collecting plants. I was there in November and in these latitudes 
spring is but little advanced in that month. I therefore found compar- 
atively few plants in flower. This of course has added much to the diffi- 
culty of identifying my specimens, and combined with the thick weather has 
helped to make my collection smaller than it might have been under more 
favourable circumstances. There are certain plants, common in the Gamp- 
bell and Auckland Islands, which may, for these reasons, have been over- 
looked by me in Macquarie Island, such as the Anthericum rowii^ a lily, 
whoso golden flowers are said by Hooker to form a very striking object in a 
Campbell Island landscape ; if present, however, it cannot bo at all common. 
Another genus which one miglit expect to find, but which I did not moot with, 
is the Veronica, A plant so common in New Zealand and in the Camplx^ll 
and Auckland Islands, at all elevations, ought surely to have some represent- 
ative in Macquarie Island. I have little doubt but that my collection is 
imperfect, but even allowing largely for that, it shows that many species 
have disappeared which are common in the Auckland and Campbell Islands, 
and that those plants which are present have a much more stunted growth. 

Those plants I did collect, however, are, with one exception (the Azov- 
ella sdago), distinctly Now Zealand in their characters, quite as much so 
as those belonging to the Auckland or Campbell Islands ; and they also 
show that all these islands agree in having, in common with all other 
antarctic islands, a flora characterized by few species, but what there 
are, growing luxuriantly. This is very distinctly seen in Macquarie Island, 
where the number of species of flowering plants is certainly most limited, 
but where great areas are covered by a close growth of Stilhocarpa and 
Plmurophyllum, 

It is carious to contrast the poverty of Macquarie Island in flowering 
plants with the richness of countries in the uoithern hemisphere. The 
ocrreqponding north latitude runs through the north of England ; and 
even in islands in very much higher north latitudes, such as Spiizborgen, 
this greater richness in their flora is to be observed. 
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1 have to thank Mr. A. 0. Putdie for the trouble he has taken in the 
naming and arranging of my plants. 

The following is a list of the plants oolleoted* with the natural orders to 
which they belong. None of them are new to science ; I have therefore not 
thought it necessary to give any detailed botanical descriptions. 

BAKUNCULAOSiE. 

1. Rnnunculm (acauHn /), not in flower. Found in damp places. Ocours 
in New Zealand, and Auckland Islands. 

Oaryophylleje:. 

2. Colohanthus wmeoidea^ not in flower. Found on rocks near the sea. 
Occurs in New Zealand, Auckland Islands, and Campbell Island. 

Bosaob^. 

8. Acana (hmhanani /), not in flower. Found on the hillsides. 

4. Ae<nia ancendejis, Bidibidi [Piripiri], in fruit. Found on the hUlsides. 
Both of these common in New Zealand. 

Gbassulacka. 

5. TUhrtt 9iHrlairh\ in flower. Found in damp places. Occurs in Now 
Zealand, Auckland Islands, and Campbell Island. 

Umbblufekjs. 

6. Aiorelh nelaijOy not in flower. This is a rare and peculiar plant. It 
does not occur in New Zealand, and has never been observed in either the 
Auoklands or Campbell Island. It grows on the hillsidea, forming pro- 
minent globular masses often 4 feet across. Those are green on the 
surface, where the living part of the plant lies as a crust to tlie great mass 
of dthris wliich forms the interior. This is the decaying remains of former 
years’ growth, through which the roots descend. The whole makes a solid 
mass on which one can stand. The surface crust is particularly dense. The 
young shoots are so closely packed together and make so uniform a surfiaoe, 
that lichens and otlier small plants are sometimes found growing on it. 

This same plant is best known from its ooourrenoe in Kerguelen Land 
and the neighbouring islands. There it grows more abundantly. It is also 
said to occur among the mountains of Fuegia. 

7. Azorella lyc&podioidiSB (?), not in flower. Orows in small masses. It 
has often been confused with Colobanihus wbulatm^ and as my specimen has 
neither flowers nor fruit it is named with some diffidence. 

AsALlAOBjE. 

8. Stilhocarpa polwru^ Macquarie Island Cabbage (tf the sealers, in 
flower and fruit. This plant is found all over the island growing in large 
patches. In sheltered oorners on the lower ground it is a handsome plant, 
and its bright green leaves are idways conspicuous. 
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In last year's Transactions Mr. Armstrong described two vaneties from 
Stewart Island, one of which had hairy the otlier smooth leaves ; and last 
summer these two varieties were brought up from Auckland Island. I did 
not notice the smooth-leaved variety on Macquarie Island. 

This is a very common plant in both the Campbell and Auckland 
Islands. It is also found in Stewart Island, and Lyall has found it on the 
west coast of the Boutli Island of New Zealand. What is known as the 
“ Kerguelen Cabbage " is an entirely different plant — ^the Pnwjha anti- 
scorbutica/* 

'RvBlkCKM, 

9. (^oprosma i^epeus, not in flower. Found in New Zealand. Auckland 
and Campbell Islands. 

CoMPOHITiC:. 

10. Flcurophyiiuni criniferum, in flower and fruit. This, like the Siilho- 
carpa, occurs in large patches all over the island. It is the handsomest 
plant on the island. Its long sage-green leaves and its purple flowers make 
it particularly noticeable. It occurs in the Auckland and Campl)ell Islands 
and there grows much larger, becoming a much more showy plant. 

11. Cotula phmosa^m flower. Occurs plentifully close to the sea. It 
is very rare in New Zealand, but has been found in Otago. 

JuNOEiG. 

12. jMzuia erinita, in damp places. Occurs in New Zealand, and in the 
Auckland and Campbell Islands. 

18. LuziUa campestris. Occurs in New Zealand. 

Qrauimejc. 

14. Poa/olu^a. The ordinary tussock of the island. It differs a good 
deal in appearance at different levels, and in swampy and dry ground. 
Occurs in New Zealand and in the Auckland and Campbell Islands. 

15. Poa annua. Found near one of the huts. Possibly introduced. 

16. Festuca duHuscnla, Differs from Buchanan's flgiiro of this plant in 
having the inner empty glume bifld at the extremity, not acute as given by 
him. 

b^IOSH. 

17. Aspidium amleatutn vai*. vestUtm. Occurs occasionally not far from 
the sea, and grows to a fair size. Common in New Zealand, and in the 
Auckland and Campbell Islands. 

18. Polypodium australe. My specimens show an extremely alpine form 
of this fern. It is a very common New Zealand fern, but is not mentioned 
in Hooker’s Flora Antarotica ” as gfo'wing on the Auckland or Campbell 
Islands. 

10. Ijomatia atpiua, also common in New Zealand. 
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Mubcx. 

SO. Dieranum Tobustum. 

21. Dieranum memdaU, 

22. Batramia ilrthgata^ mixed with a Jwngmmnnia. 

28. Raeomitrium lamtgimmm* 

24. Andrsaa mutabiUi, 

25. Zygodon^ sp. 

26. Trematodon fiempM, 

27. Cawpylopw introflemu, 

Liohbnxb. 

28. Stereooaulon ramuloiuni. 

29. Sphmrophoron eoralloideB (?). 

80. Cladonia catioBa. 

„ pyxidata. 

81. ParmeUa parUUna, 

82. Leoanora pareUa, 

88. Lecidea eoarctata, 

Fukoi. 

84. Vredo antnrctica^ growing on the stemB of Luzula crinUa and 
campesiriB, 

85. Sphmria phyosticta^ growing on the stems of Lutula erinita and 
campestrit, 

86. Sphxria herharum^ growing on Poafol%o$a* 

87. Spharia depressa^ growing on PoafoUoia. 

88. Hendmonia microBikta^ growing on the dead Biems of StUbocarpa 
polarin, 

89. Dothidea MpilowM, on dead stems of StUhoearpa polark^ and of Plmro- 
phyliuM eriniferum. 

The plants which were sent by Fraser to the Hooker Herbarinm are : — 

1. Ao€ma sangukorba. 

2 . OBcmdens, 

8. PlmrophyUum criniffrum, 

4.. Cotula plmfuma. 

6. Poa foHoBa. 

6. Azomlla ielago. 

7. Limda erinita, 

Btans. 

The most common birds on the island are the penguins. Of these 
there are four difTerent kinds occtirring, either separately or mixed, in 
rookeries scattered at intervals all round the coast. They were all incuba- 
ting at the time of my viejj^. 
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Apt&nodyte$ pennanti, “King Penguin." — These build no nest. They 
lay their single egg anywhere in the rookery, often in running water, and 
sit over it, tucking it with their feet into the fold in the lower part of thoii* 
abdomen. The egg is large and much pointed at one end. The young 
are almost as large as the adults, but are covered with a thick brown coat 
of down. A few of tho females were sitting at the time of my visit. The 
King Penguins have not been known to migrate. 

EudypUH schlegelt, “ Royal Penguin." — More numerous than tho other 
varieties. They build a nest of stones, in which they lay three eggs as a 
rule. They ore said to discard their hrst egg. The young are coloured 
like the adults with tlie exception of the yellow crest. Tho “ Royals " leave 
the island in June, and rotiiru in October. 

Ktfdj/ptesjilhuli, “Victoria Penguin. ’ — These also build a nest of stones 
and lay two or three eggs. Their rookeries are generally among the rocks. 
Tho young are coloured like the adults, but have no crests. They, like the 
“ Royals," leave in June and return in October. 

PygoaceiiH tanUih, “ Rockhopper." — A name much more suited to the 
“ Victorias " than to tliis variety. They have their rookeries amongst tho 
tuHBock and build nests of grass. Their eggs, of which there are generally 
two or throe, are generally much rounder than those of the other penguins. 
The young are coloured like the adults. They have not been known to 
migrate. 

088{fraga yitfanteo, “ Nelly," “ Stinkpot." — Lives in rookeries, generally 
inland. Builds grassy nests, in which are usually two eggs. The females 
were sitting at the time of my visit. 

Phatacrocorax carunculatua. Shag. —Was also incubating. Dr. Duller, 
who saw my specimen, named it as above. 

Prion itanksitf “ Night-bird." — Makes its nest in burrows under the tus- 
socks, where it can bo heard during the day cooing like a dove. It leaves 
its nest at night and picks up its food at sea, a short distance from the land. 

Plaiydercm fiova^zealanditr^ Parroquet. — Same as New Zealand form. 
Occurs in great numbers round the shore. Makes its nest und^r tussocks. 

OeydromuSf “ Maori Hen.’* — I only saw one specimen of this bird. Its 
plumage was of a bright reddish-brown colour. 

RaUm nufepMrienaii, — Much smaller than the “ Maori ben," and not at 
all uncommon. There seemed to bo two varieties — one, slightly tho larger, 
was reddish in bolour, the other was black. 

Ijeetrii anuiratioa, “ Sea Hen," “ Skua Gull." — Most of tho eggs of this 
gull are hatohed by the end of November. The nests are, as a rule, at a 
considerable elevation above tho sea. The adults are as savage and pre- 
datofy as they are in other parts, and it is not quite safe to go inland with- 
out a etout stick. 
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1 did not 866 any nestb of the ordinary white gull, which is also common 
on the shore. 

The sealers told me that teal were oooasionally seen on some of the 
little lakes among the hills. 1 did not, however, see any. 

I was also informed that an albatross nest was once found on the high 
land towards the south end of the island. This was some years ago, and 
none had been observed since then. 

Mammals. 

There are no land mammals peculiar to the island, but the ubiquitous 
rabbit was introduced a few years ago, and now swarms at the north end, 
where it feeds largely on the thick fleshy roots of the PUurophyllunu Very 
few rabbits were originally landed, and those, I was told, were all of the 
tame parti-coloured kind. It was curious to observe how their descendants, 
in the process of reverting to the wild type, had all become one-coloured — 
black, or white with pink eyes, or yellow — while many had become regular 
wild rabbits in colour as well as habits. 

Momnya dephantina^ “ Sea Elephant.** — This is the largest of the seals, 
and receives its name of ** elephant ” from tlie curious manner in which it 
elongates its nose when excited or angry. It is regularly hunted for its 
blabber, which forms a thick layer nndenieatb the skin. Macquarie 
Island is the only place near New Zealand where these elephants are found, 
but they are common on the shores of Kerguelen Land and the neighbouring 
islands, and occur oven as far north as Juan Fernandez. 

I judged some of the larger males 1 saw to be over 20 feet long. The 
females, however, are very much smaller. They are thick in proportion 
and are huge unwieldy creatures. 

The usual colour is a yellowish-browu, some, however, are rodder in 
colour. The young ones are almost black. For about one week after their 
birth tliey retain a beautifully soft furry coat, also black in colom*. 

The main peculiarity of these creatures is the mobility of the nose. 
This, when the animal is asleep or undisturbed, presents no peculiarity. 
Irritate him, however, or see him naturally excited, and you will soon see 
the curious change whidi rage produces in his face. He invariably, how- 
ever young, rears himself, sometimes at both ends, and opens his mouth to 
its fullest extent, showing all his teeth and uttering a peculiar barking roar. 
At the same time the nose in the adult males undergoes its peculiar change. 
It is, partly by air being blown forcibly into its elastic-sided cavity and to a 
certain extent by muscular contraction, puffed out in great sacs above the 
animal's head. It elongates as well as swells, and hangs down as a trunk 
for some inches in front of its mouth. None of the plates of sea-elephanta 
which I have seen, represent this nasal sweliing at all as it is. I was for- 
tunate enough to see two large ani als thoroughly angry. 
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1 was uot able to observe much of this animal’s habits during the few 
days I spent on the island. I usually saw them lying asleep in groups on 
the shingle, or in the long tussock near the beach. 1 sometimes saw them 
gambolling in the shallow water among the kelp, and occasionally I noticed 
them fighting in a half-hearted sort of way. The scarred hides and broken 
tusks of the old males, however, show that they sometimes have savage 
encounters. In fighting they rear themselves against each other and try 
to seize their opponent with their lai*ge canines. Those ai*e the only tooth 
they could use for such a purpose, as the others barely pierce the gum. 
They arc never to be seen feeding on the island, and during tJio breeding 
season Jive on their own fat. Little or notJiitig in tlio way of food is over 
found in their stomachs, hut these and the intestines are infested with 
parasitic worms. 

Tlic island is never entirely deserted by tlie soa-cdepliants, hut l)y fin* tiu* 
greatest number are to be found after October, when tJioy come uj) to calve. 

The period of gestation is said to be eleven moutlis. 

The cows, I was told by the soalors, suckle their young for tliree weoJes, 
and then wean them by desoitiug them for a time. Whether this be tlie 
case or not 1 cannot say, hut I certainly often saw very young animals lying 
on the beach apart from the adults. 

The sealers say that a bull is not worth killing for its blubber till it is 
three years old. 

The tongue of those animals when well cooked is excellent eating. 

No fur seals are foimd on Macquarie Island, though they are so common 
on the Auckland group. 

The only other seal is the Sienorhy^irhm leptonyxy or soadeopard. tlie 
ordinary spotted seal of our coasts. 

It is a great contrast to the sluggish sea-olephant, and is the teiTor of 
the pengu^B. 


Abt. LXII. — /« New Zeitlmul a Healthy Country / — Jn hlrnjuiry. 

By Alvbbd E. Nbwman, M.B., M.B.C.P. 

With StatUtics by F« W. Framki.ami>. 

L/Keod before the WetUngtofi PhUoeophiait Society, Brd February, 1S88.| 

That ** National health is national wealth,” has become a firmly fixed 
article of belief among all modem thinkers. Much has been written upon 
the vesoaroes of New Zealand : au&ors have described in glowing words 
its boundless mineral wealth, and the luxuriant fertility of its rich soil. A 
few have touched upon the healthiness of the climate, but these latter have 
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made statements ohiefly oonsisting of vague and shadowy belieftf and not 
the results of patient enquiries. Upwards of forty years have oome and 
gone since this colony was founded, and since 1874 the censuses have been 
so many and so accurate, and the population so large, as to afford us a suf- 
ficient supply of facts whereon to base the statements made by us. In the 
childhood of tlie colony several army surgeons collected statistics of the 
healthiness of the troops stationed in it, and compared these with tliose of 
our soldiers quartered in other parts of the globe. These statistics, though 
few, pointed strongly to the fact that the climate of New Zealand was good. 

In conjunction with my friend Mr. Frankland I proposed to examine 
carefully what wore the grounds on which this belief was based. Wo 
agreed to contribute a joint paper. Rubsequcntly this plan was slightly 
changed, but the statistics in this paper wore all supplied by him, aud of 
their accuracy there can be no question. Mr. Frankland’s great mathe- 
matical powers and his long and thorough acquaintance with the vital 
statistics of the colony are an absolute guarantee of their correctness. 

Any physician investigating the question whether this colony is or is 
not healthy, would make search for diseases, old aud new; for diseases 
well known to him and for diseases hitherto unrecognised. He would 
draw up a list of prevalent diseases, just as a botanist or geologist would 
prepare lists of plants and rocks. 

Subjoined is a list (No. 1.) of diseases known to exist in this colony and 
another (No. II.) of diseases not yet imported, whilst the last list (No. III.) 
shows the list of diseases peculiar to these islands. Though I have taken 
great pains and made many enquiries for the purposes of making these lists 
as accurate as possible, it must be remembered that no such lists as the 
first two con be perfect. Of one thing we are certain, viz., that all the 
diseases named in No. I. have actually obtained in New Zealand. It is 
possible that a &w in No. 11. may also have existed. These li|^ are com- 
piled from various sources. The Begistrar-Oeneral’s returns are valuable 
only for diseases which kill ; they take no heed of the others. * 

An examination of these lists shows us that people coming to this colony 
have no need to fear that they run a risk of catching new diseases, for the 
only indigenous diseases are the bite of the katipOf and very rare deaths 
from the eating of two or three different kinds of poisonous berries. From 
the Maoris, the original inhabitants, we have not acquired one single disease. 
They have not one new disease of their own. Earlier writers on the colony 
talk of a disease called ngermjefe^ but this is merely a variety of pure 
leprosy, which is common to all the Polynesian inhabitants of the Paoiflo 
islea. It presents no feature worthy of notioe, except that it is M disap** 
pearing, and is frr less common now than it was forty years ago. Probably 
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there are not above twenty-five cases in all New Zealand. This disease 
has not been oommunioated to Europeans. It is true leprosy occurs in 
the colony^ but it is the sporadic leprosy obtaining rarely in Great Britain. 

The Maoris, the original inhabitants of these islands, never at any time 
formed a denee population, consequently the soil was never polluted with 
excreta and the dead as in older countries. 

The European emigrants to these bountiful isles, come to lauds free 
from any new disease, unfortunately they have brought most of their own, 
and in time will bring more ; but it is a remarkable fact that in the country 
itself there is no now disease. Neither soil nor water, nor atmosphere, pro- 
duce specific disease germs, or new diseases due to otlier conditions. 

Had it been possible to maintain a rigoious and perfect system of qua- 
rantine, these isles might have been kept for over free from typhoid, 
measles, aud other zymotic diseases. It should be one of the cliicf aims of 
the Government and tho people to prevent the introduction of tliose not yet 
brought hither. 


LIST L 

DihSASES KXISTIKU IM NsW ZSALAKD. 

Zymotic DUca$e$, 

Typhoid (under a tariety of names, as swamp fover, colonial fever, bilious fever, gastrio 
fever, low fever, diarrhoea, dysentery, and probably other aliafcn). 

Measles. Hay asthma. 

Botheln. Ague. 

Scarlet fever. Chickenpoz. 

Diphtheria. Cowpoz. 

Group. Boseola. 

Btysipelas. Pertussis or whoopingoough. 

Hospital gangrene. Influenza. 

Puerperal fever. 

Chat DUeoiti, 

FhihUit^ tnberoular, fibroid, probably every variety. 

Pneumonia, every variety. Bronchitis, all Conus. 

Flanxisy, hydrothorax, empyema. Asthma. 

Conetitutional DUeatei, 

Tnbetculo Chronic rheumatism. 

Struma. Bheumatio fever. 

Syphilis. Cancer, 

Baehitif. Gtont. 

Heart Dueaeee. 

AU forma. Angina peotoiis. 

Kidney Hieeaeee, 

AH known forma except parasites. 

Suprarenal eapeulee, 

Addiaon’a disease. 
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Lymphatiei and SpUen. 

Lymphadenomft. Leoooojthftmia. 

Ho<lgkiiA*8 disease. 

Skin Diitoies. 


Aone. 

PempltififQS. 

Ecscma. 

Psoriaeis. 

Lupus. 

Urticaria. 

Mollnsoa eontoffiosa. 

Lichen. 

Ascaris vemiicularis 
Pomodex follicnlonini. 

Acorus. 

Phthereasiafais. 

Insanity* every variety. 

Epilepsy. 

Diabetes. 

Tetanus. 

Paralysis aaitaiis. 

Chorea. 

Facial paralysis, botli varieties. 
Apoplexy due to all known causes. 
Locomotor ataxy. 


Impetigo. 

Pityriasis versicolor. 

Herpes. 

Onychia. 

Tinea, various forms. 

Alopecia. 

Lepra grecomm. 

Ecthyma. 

Pftratitea. 

Ascaris lumbricoides. 

Tiona solium. 

Hydatids. 

Triocephalus dispar. 

Nettfoui, 

Hemiorania. 

Migraine. 

Exophthalmic goitre. 
Pseudohypertrophio paralysis. 

Various forms of paralysis and paresis. 
Insular sclerosis. 

Scriveners* palsy. 

Hysteria. 

Uterine, 


All the forms known to exist. 

Cirrhosis, common. 
Tuberculosis. 


Mollities ossium. 

All common forms of bone and joint dis* 


Liver Disea tee. 

Jaundice. 

Calculus. 

Misceilaneow. 

Soft chancre. 
Common catarrh. 
Aneurism. 


Menidres* disease or labyrinthine vertigo. 
Cataract. 

Iritis, pustular comeitis. 

Glaucoma. 

Ophthalmia. 

Dyspepsia, every variety. 

All varieties of tumour. 

Alcoholism. 

Gonorrheea. 

Bubo. 


Laryngitis. 

Goitre. 

Tabes mesenterioa. 
Diarrhoea. « 
Dysentery. 
Sunstroke. 

Scurvy. 

Atrophy. 

Dental affections. 
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Dmbabm mot know 

Typhus fever. 

Cherbon. 

Cholera. 

Beriberi. 

Pellagra. 

Bemittent or mtermittent or starvation or 
relapsing fever. 

Malaria. 

Smallpox. 

Agae, unleHR aotnally imported by the in> 
dividoal. 

Dysentery, unleRs brought in the person of 
a Bufferer. 

Dengue. 

Plague. 

Aleppo or Delhi boils. 

Ouinea worms. 

Diseases from manufactures, as Sheffielders* 
poisoning, Ao. 


n. 

IN Nbw Zbalani>. 

Yams or yews. 

Leuooma. 

Yellow fever. 

Triohinosis. 

Madura foot. 

FavuB. 

Malignant pustule. 

Hepatic abscess. 

Acute yellow atrophy of liver. 

Elophautiasis arabum. 

Trismus neonatorum. 

Plica polouioa. 

Cretinism. 

Zanthelasma vitiligoidea. 

Uydropliobia. 

Hydatid. 

Kfiuinia mitia or grease, 
litluna, phosphorus necrosis, arsenical cuppei 


lut m. 


Dibeasbs pbculub 

Bite of katipo. 

Disease among Maoris from eating excess 
of lampreys at wrong season. 

Poisoning from karaka berries. 

Cutaneous eruption due to randd fat of 
pigeons, peculiar to Bfaoris, 

Poisonous mushrooms. 


TO Kbw ZBAnAMn. 

Poison of tutu plant. 

Gastrio disturbances arising from the oat. 
ing of half-dried semi-putrid eels and 
half-rotten maize, disease peculiar to 
Maoris. 

Stroke of Qymnotut electric ut (?) 


Bbmabxb on the Lists. 

It has been stated that sinallpoz and typhus have both existed in Now 
Zealand, and there are in the Begistrar-General^s reporii lists of deaths duo 
to the latter disease. After careful enquiry, I think that typhus, true 
iyphas as English physioians call it, has not yet appeared. I think tlie 
statement that deaths arise from typhus is due to three causes : (1.) Errors 
in diagnosis. (2.) Inability to distinguish between typhus and typhoid by 
certain men on the register of practitioners. (8.) The fact that foreign 
doctors use the terms typhus and typhus abdominalis for the two diBcasos, 
and hence a not infrequent source of error. 

About roihdn there seems some doubt. 

Ague never springs up de novo in any one in New Zealand, it is always 
imported by the sufferer in hie own person. 
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Other diseases, as beriberi, pellagra, cholera, yellow fever, starvatioxi 
fever, have not yet shown themselves. True dysentery is, like ague, im- 
ported in the peraon of the sufferer and is not acquired in the colony. 

The only epidemic diseases which trouble us are scarlet fever, typhoid, 
measles, diphtheria, croup, whooping-cough and influenza. Of these, scarlet 
fever epidemics are usually mild. Diphtheria is very common and fatal, as 
elsewhere. Typhoid^ sometimes recognized and very often not, goes by 
many names, e,y,^ colonial fever, low fever, gastric or bilious fever, blood 
poisoning, swamp fever, etc. It is a pity that this disease is not called by the 
graphic name filth fever. It spreads so much because Now Zealand 
colonists have scant objection to drinking diluted sewage or liaviug reeking 
cesspits either dinectly under or close to their liouses. Of this disease no 
more need be said ; deaths and illncsH from it should not be charged against 
the climate or soil, but rather to the folly of tlie people. 

Chest diseases, — Of all our diseases, phthisis is the worst, the most deadly. 
It is more prevalent and severe in the cold wet south than in the drier 
hotter north. Phthisical immigrants, whether in the north or south, in- 
variably receive great benefit, and many are perfectly cured. As the 
immense majority of these immigrants come from Great Britain they find 
the climate most mild and soothing. Their coughs grow easier and less 
frequent ; they gain weight and strength, and even those who are not cured 
almost invariably have their lives much prolonged. 

The deaths from phthisis are high, partly because British physicians 
strongly recommend these patients to try our climate ; but as against this 
increase we must put on record the fact that thousands of people w$re 
imported at public expense and from these many thousands all phihisics 
were excluded. 

Among the New Zealand bom, however, phthisis is rife and very fetal. 
Young colonists when attacked nearly always die. 

Cardiac affections appear in the same proportions as in Great Britain. 

Liver affections, so prevalent in tropical climates, are here unknown. 
The commonest form of liver disease is cirrhosis arising from abnse of 
alcohol. 

Nervous disorders , — ^All forms exist except perhaps two or three of the 
rarer kinds. Insanity prevails largely ; but statistics are not trustworthy, 
because the unfortunate practice long prevailed in this colony of sending to 
the euqrlums all persons suffering from deUriim tremensp a class of oases 
which at home are treated in hospitals. 

Paiwi»^«~None peculiar to the colony have been observed. All have 
been imported. It is doubtful if the tapeworm has gained a hold on the 
colony. Like hydatid it is probably, brouiht hither in the person of the 
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sufferer and is not acquired here. It is singular that hydatids should not 
exist here, for they are very prevalent in Australia, and dogs are numerous 
and live in intimate ooinmuniou with man. 

iS/r/n dheaneH,— Owing to the well-to-do character of tlie people, the small 
amount of segregation and tlio abundance of good food, akin diseases are far 
less common in the colony than at homo. A little acne, eczema or psori- 
asis and liver compose the bulk of the cases. 

Const it utumaL — The tuliercular diathesis is abundant and perhaps as- 
sumes a greater prominence because the others are rarer. In young New 
Zonlanders tins diathesis far exceeds all the otliors. Struma exibts but in 
modified forms. 'Phe population arc so well off, and so abundantly 8Ui)plied 
with good healthy food and ample shelter, and load such healthy out-door 
lives that they begot a hoaltliy ofrsx)rmg ; and to this offspiing they give 
the boHt of food and raiment. For the same reasons rachitis is but little 
seen. 

SyphiHs for some reason or other is of a very mild typo. The true liard 
or Hunterian chancre is but seldom soon and when it is soon is usually 
imported. Though gonorrhoea is abundant and soft chancre not uncommon, 
the Maoris, who suffer much from gonorrhoea, very rarely present symptoms 
of sy^ihUis. 

(lout . — A rare disease ; one which will probably be almost or quite un- 
known to young Now Zealanders, who in appearance and build show scant 
tendency to the gouty diathesis, and in habits and mode of life do little to 
promote the spread of this most unnecessary malady. When gout does 
appear it is always in the person of an immigrant. 

Rheumatum in all shapes Is the great scourge of the colonist. Whether 
the wide spi-ead of the disease and its severity is duo to climate, or rather to 
the hardships and exposure of the settlers, is a question which can be solved 
only by time and the elimination of those things which specially tend to 
produce it. 

(Goitre appears in two mountainous districts. Tabes mesenterica, 
so-called atrophy, and other ohildish diseases of defective nutrition are 
comparatively rare, as is shown in the small mortality. 

Dental affeetion$.—Tho chief feature is the very rapid decay of the teeth, 
a decay which mOy be called almost universal among the New Zealand 
bom. This premature decay is seen in the milk and permanent teeth. 
Its early beginning and its steady progress till all the teeth are affected 
leads to much pain and indigestion through ** bolted*' food. The early 
deoay of both sets of teeth is one of the most noteworthy features in New 
Zealand medicine. 1 am quite convinced that statistics would show an 
amount of disease of the teeth that would startle European physicians. 
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Alcoholism is a disease that is happily d 3 rmg out before the spread of 
civilization, the absence of hardships, the easy attainment of comforts, and 
the lessening dulness of colonial life* 

Behabks on Diseases vet onknowk in New ZzAUkKn. 

A scrutiny of these last reveals the encouraging fact that Now Zealand 
is as yet free from some of tho most terrible curses which afflict the human 
race — ^viz., smallpox, typhus, cholera, plague, yellow fever. That ^ all 
malarial fevers are absent. That no healthy inhabitant will get ague or 
dysentery or be infected by parasites other than those common in Great 
Britain. 

Remarks on Statialical Tables. By F. W. Fbakkland. 

** Frequent comparisons have been made between the general death-rate 
of New Zealand and the death-rates which obtain in England and other 
countries ; and it has been sought to establish on the basis of this com- 
parison the fact of the salubrity of this country. The fact that the annual 
number of deaths in New Zealand is 11 or 12 per 1,000 living, and that in 
England it is 28 per 1,000 living, has been held by some to prove that, 
whatever may bo the reason, tho human constitution resists death more 
successfully here than in the mother-country. Even so high an authority as 
Dr. Drysdale, who has done so much for tlie propagation of sound views 
on hygienic matters, appears to have recently fallen into this error. To 
expose the fisdlacy of tho reasoning wo have referred to, it is only necessary 
to point out that in every country tho liability of an individual to death 
varies enormously according to the age of the individual. It is, in mathe- 
matical language, a function of the age. 

The liability to death is always very high during the first year of 
life, and decreases with great rapidity till the age of 10 or 12 is attained, 
when it reaches a minimum. The annual deaths among 10,000 children, 
aged about 10 or 12, would be fewer than those among 10,000 indi- 
viduals at any other age of life. With the advent of puberty, the 
liability to death begins to increase, and, barring a short halt during 
the early period of manhood, it increases progressively, and with con- 
stantly augmenting rapidity, throughout all the rest of life, till in old age 
it is higher even than in infancy. It follows from this that the gsnsral 
death-rate of a country must depend Cn the distribution of the popu- 
lation according to age, and that, until this distribution is taken into 
account, it is absolutely valueless as a test of the real vitality of the in- 
habitants. A moment's reflection will convince the reader, and a very 
short consultation of statistical tables will bear the conviction out, that in 
New Zealand there is a much larger proportion of people at ihe younger 
and middle ages of life, than there is in an old and settled country like 
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England. The smallnoHM of our general death-rate is, therefore, utterly 
inoonclusiye as a test of our real vitality, and it becomes necessary to 
ascertain the death-rate, not merely en bloc, but at all the separate ages of 
life. This has been done in the accomxmnying tables. 

** So far as the present writer is aware, only one such comparison has ever 
been made before for this colony. It is contained in an article * On the Addi- 
tional Premium required for Besideuco in Foreign Climates,* by Mr. James 
Meikle, the eminent Scotch actuary, published in the nineteenth volume of 
* The Journal of the Institute of Actuaries.’ It may, therefore, be well to quote 
the words in which Mr. Meikle summarized the results he arrived at. ‘ Prom 
the Census Enumeration,' ho says,** * which gives the number of lives in exist- 
ence in March, 1874, and from the number of deaths in the year 1878, 1 am 
enabled to show the rate of mortality diu-ing each quinquennium of life, 
and thus to eliminate the effect of immigration, and the consequent irregular 
distribution of the lives according to age, as compared with the population 
of this country. 27te result compares famuf ably with any other tahh\\ It is 
very much lighter than cither the H®'| or the Carlisle §. I have not made 
any adjustment of the figui'os in respect of tlic progressive increase of the 
population, or for the deaths being those for the year anterior to the census 
* 'rhe results simw an exceedingly light rate of mortality,] When 
measured by the annual premium for a life assuranco, I should imagine that 
the New Zealand rate would require about 7^ or 10 per cent, less premium 
than the H® rate. Before, however, placing much confidence in the 
results, they would require to be verified at the next census,* The verifica- 
tion which Mr. Meikle here speaks of, we have now accomplished, — and 
more. It will be seen that we have included in our tables the results of 
the three last census years, namely,— 1874, 1878, and 1881 ; and it is satis- 
factory to bo able to point out that the larger data we have tlius collected, 
fully confirm his conclusion as to the low rate of mortality whicli prevails 
in this colony," 

* « Journal of Institute of Actuaries,* vol. xix., p. 291. 

t The italics are our own. 

t A table founded on the experience of twenty British insurance offices, and aooepted 
as the best exponent of the mortality of assured life. 

i A wdl-known table, aooepted as a fairly good exponent of average mortality. 
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This abowB mortality is not simply a resnlt of climate, bat is doe to 
many otiier oanses. Borne of theae agencies will soon be powerless, whilst 
others will long exist. To their consideration it is neoessaiy to derote 
some time, otherwise any person examining these tables will be led into 
many errors. It is not xigj|^ to say, as some have said, that oar low 
mortality is dae to climate solely, or to abundance of cheap food 
ahme. The mortality of any country is a result of many interacting 
foirees. 

Amongst the oanses leading to a low death-rate in this colony are the 
following : — 

(1.) Etuituu qf StruggUfor Baktmet. 

To the sparse population of these lands, with their fertile soils and 
immense mineral wealth, the straggle for existence is an exceedingly easy 
one. Here all who work and praoUee some self-denial are able, at little 
cost to themselves, to obtain all the necessaries and many of the luxuries of 
I jfa- All the young get good food and abundance of milk, so that from 
childhood to old ago there is none of that under-feeding, which, when pro- 
longed for years, as among the poor in other countries, causes a lowered 
vitality and an enfeebled offspring. Since all classes find large rewards for 
little labour, adults striving to live undergo few of the worries and hard- 
ships and ceaseless anxieties which foil to the lot of the toiling mossos 
throughout Europe. Here we see tiie incessant struggle to keep “ the 
wolf from the door *’ replaced by the suffioienoy for a “ rainy day.” 

Few of the farming, trading, or professional classes undergo much 
mental worry, and therefore do not break down from disappointment or 
over-anxiety. Moreover, the moderate toil and by »o means hurtful self- 
denial and the general speedy getting of riches beget a continuous cheer- 
frilnesa, by enabling large numbers to obtain luxuries for their sick and 
suffering — such luxuries as a change of air, some weeks’ holiday, the long 
rest so often prescribed by the doctor— and, except in these lands, too sddom 
obtunable. It also enables others who have chosen an unsuitable or un- 
healthy mode of life easily and fearlessly to change it. 

(2.) Art^ieial SeUetion. 

Daring several years many thousand people were specially picked in 
Great Britain for importation to this colony. None over the age of forty-five 
were taken. Only children and young and middle-aged adults were picked. 
All the emigrants underwent a certain unount of medical inspection, and 
though some unsatufsotory people were brought out, yet many were 
rejected, and the immigtantB as a whole were a well-bhosen healthy lot of 
people. Certainly tbty were healthier far than any like number of free 
immigrants. 



Nswman. — U New Zealand a Healthy Country ? 


507 


Under a system of free immigration tbo people are specially chosen ; 
and under a system of assisted emigration a like selection obtains, for 
colonists as a rule send homo money for the purpose of bringing out those 
of their friends who are strong enough and healthy enough ** to rough it/* 
whilst they anxiously dissuade those of their friends who, being in ill 
health, might bo unable to provide for themselves and be a burden to 
colonists. As a rule, too, the people who migrate are those who are strong 
and healthy, who feel that they are able and willing to rough it. Early 
colonists are a specially picked lot, for only the strongest and healthiest, 
only those with the toughest constitutions and the most venturesome dispo- 
sitions would leave Homo comforts for colonial hardships. Delicate men 
and sickly women generally would eschew all risk of discomfort and remain 
in their comfortable homes. 

As against this selection there must be recognized the fact that year by 
year this colony is growing in favour as a health resort and that hence 
tliere is a selection aytiinet the coloi.y, m the shape of consumptive, rheu- 
matic and other invalids flocking hither in search of health. This int- 
favourahh selection is undoubtedly an important factor directly as it afifecta 
the parents themselves and more remotely as they transmit some or all of 
tlieir maladies to tlieir cliildren. 

( 8 .) Lai ye Proportion of adult Malee. 

The large proportion of adult males in the colony will favourably affect 
the death-rate, as does also the small proportion of aged persons. 

(4.) Abundance of good Clothing. 

The general prosperity allows even the poorest to bo warmly clod, and 
hence all are protected from the effects of cold and heat and damp. The 
ragged tattered coats and trousers, the much-torn threadbare garments 
which cover the poor people in Europe, are here not seen. Tlie children 
of our poorest have clotlies which are at least warn and coutinuoub, not 
merely loosely connected rags with large interspaces. Our poorest can all 
obtain stout boots and warm socks and woollen garments for their children 
— a striking contrast to the almost-naked plight of thousands of poor little 
frozen children in Great Britain. This widespread distribution of warm 
clothing saves the lives of numbers of children. 

(5.) Abmdance of wholeeome Food. 

The cheapness of breadstuffs and potatoes and the low price of meat, 
combined witli general prosperity, give to all abundance of good wholesome 
The low cost of the production of the raw inateriul offers scant 
inducement for adulteration. Good milk is cheaply bought in the largest 
towns. This constant supply of sound wholesome food maintains a healthy 
condition of body, which wards off most of the diseases arising from defsc- 
tive or mal-nutrition. 
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Experts in social science aver that the death-rate of large classes in 
Europe is attributable to their being habitually underfed. The enormously 
high death-rate of those earning the lowest wages (such as workers in silk 
earning only 28. 7^. a week ; kid glovers, 28. 2d. ; stocking weavers, 
2s. ; needlewomen, 28. 7d.), proves that long-continued semi-star- 

vation is an important factor in increasing the death-rate. In France 
among the rich 68 per 1,000 of all deaths were due to tubercular 
diseases, but amongst the poor and underfed the rate rose to 280 
in 1,000. 

(6.) Large Proportion engaged in Agrietdture. 

This means that an unusually lai^e portion of our people lead healthy 
out-door lives, breathe fresh clear air, live all their days in the freely-blowing 
breezes and bask in the strength-giving sunshine. We have no huge cities 
with dense overcrowding ; our largest towns have a population living cord- 
paratively far apart. We have no dark dens, no life-destroying alleys ; our 
streets are wide. 

(7.) Sparsity of Population. 

The scattered condition of the people, uoticeablc not only among the 
agriculturalists but also in the towns. The absence of that constant over- 
crowding so fatal among older civilizationR, which leads to the chronic iU- 
health of the poor in large European cities and to the rapid spread of all 
infectious and contagious diseases and conduces so powerfully to that chief 
scourge of our race, viz., phthisis. Children in our towns look nearly as 
healthy as those in the country. 

(8.) Paucity of Mamfaetures. 

With the increase of local industries there must inevitably be an 
increase in the death-rate. Not to quote such vivid cases as phosphorus 
poisoning and necrosis among matchmakers ; or Sheffield grinders* 
phthisis ; or arsenical or copper poisoning ; or woolsorters' disease ; or 
brassfounders* ague ; or, flintoutters* or needleworkers’ or fllemakers* chest 
disease, and a host besides, the rise of manufactures must cause many 
deaths. Contrast the pallid wan faces, the bowed heads, the feeble sickly 
look of the crowds of factory hands in Great Britain, with the healthy look 
of our town dwellers. Or come nearer home, to Melbourne, and no one 
can question the depressing effect of manufactures on the people. Apart 
too from this widespread deterioration of the race there is always a oertain 
percentage of deaths due to fMtory accidents. The absence of manufac- 
tures shows itself in a lessened death-rate. 

(9.) Sfnall Amount of Mining. 

As mining developes, so will chest diseases multiply. Coalminers in 
England suffer terribly from bronchitis, phthisis, pneumonia, and other 
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chest affections. Cement-workers snffer much, and so do all engaged in 
the making of pottery. With the multiplication of mines will come multi- 
plicity of accidents and deadly disasters. 

( 10 .) Our great VUtance from the busy Haunts of Men. 

Separated, as we are by thousands of miles of ocean and hresh breezes we 
are necessarily in less danger of catching our neighbours* diseases. 

( 11 .) Soil. 

Apart from the foregoing causes of a lessened death-rate must be noted 
the effect of soil and climate. These ** Summer Isles of Eden lying in dark 
purple seas*’ possess almost everywhere the most perfect natural dramage. 
The swamps are few, and are fast disappearing. They seem almost harm- 
less. Among the white people malarious fevers are not caught, though 
many dwell on the edge of these swamps. Men work in them and never 
get ague as in the fens at Home or in the Maromma in Western Italy, or 
jungle fever as in Asia and Africa. Colonists work and live among swamps 
and in forests, and get no evils except rheumatic and chest complaints. 
They dig in swamps, but the black upturned humus, though composed of 
decaying and decayed vegetable matter, brings thorn no harm. ** No flat 
malarian world of reed and rush ** troubles the colonist. Neither does the 
soil contain other evils for man. Tlie water flowing through swamps leaves 
it full perhaps of decaying organic matter, but free from germs or parasites 
hurtful to man. The soil and vegetation contain no parasites peculiar to 
New Zealand, nothing like Bilharzia hapmatobia or Guinea worn. As the 
black population had invaded these isles only a few centuries and was always 
sparse and hod few diseases, the soil was scarcely, if at all, polluted, and 
consequently we — ^the white people— -when we dig or plough, upturn a 
virgin soil, and not, as in many countries, a soil full of deadly organisms. 

( 12 .) Climate. 

The climate of these islands, lying in the temperate zone, presents few 
features of note. Sti*etchiug as they do through many a league of latitude, 
lying in the path of the antitrades, with a lofty backbone of mountains 
running through each island, the climate is exceedingly equable in each 
district, though that of the districts varies greatly. The changes of climate 
in each have been carefully noted for many years past, and these records 
are embalmed in the pages of those volumes. For our purpose the chief 
points worthy of note ore the equability of the various districts, — s.y., the 
continuous dryness and heat of Hawke's Bay and the raininesB of Westland, 
and the cold of Southland. There are no dangerous siroccos or typhoons, 
or pamperos : no pestilential deadly breezes. The winds flowing from the 
uninhabited antarctic regions, or from the equator, waft to us no diseases. 
The continuous heat of the hottest districts is cold when compared with 
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torrid climates, and the cold of the south is not extreme. The constant 
winds blow away all accumulating odours, and keep the atmosphere ever 
pure. 

Phthisical invalids from Great Britain on arrival here always improve. 
They lose their coughs, grow stronger, and in very many pases recover. 
Immigrants acquire no new disease due to climate. Those coming from the 
tropics always gain new life and vigour. Our statistics prove, apart from 
disturbing causes, that the climate is excellent and conduces to a general 
lengthening of life. Whether it really conduces to very old age, and is 
really invigorating to those born in it, are still open questions. The im* 
portaut question what diseases most prevail must be U ft to a future mono- 
graph. 

Suinmartf. 

Mr. Fraukland’s g-tatistics show' that New Zealand possesses the lowest 
death-rate of any country in the world ; and that the conditions favour- 
able to life are common to all ages. We have seen that New Zealand pos- 
sesses only a moderate number of the known diseases, that many of the 
most deadly are always absent, and that there are no new ones. To the 
enquiry, ** Is New Zealand a healthy country we have brought ample 
proof to show that it is as yet the healthiest on the face of the globe. As 
the country becomes more populous, the death-rate will increase, unless the 
people make earnest and continuous efforts to lower it. Even the present 
death-rate might be greatly lessened, by a little care and a little cost, if we 
saved lives by preventing the spread of typhoid, measles, scarlet fever, and 
phthisis. 
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Foxjbtxbntb Annual Bepobt. 

The Board bold meetings on the 28th July, and 11th November, 1881. 

The retiring members, in conformity with the Act, were Messrs. W. T. 
L. Travers, T. Mason, and the Hon. G. B. Johnson, all of whom were re- 
appointed by His Eroellenoy the Governor. 

The elected members under clause 7 of the Act are : Mr. Justice Gillies, 
the Hon. Wm. KollcBton and Mr. James MoEorrow. 

There are now five vacancies oii the roll of honorary members. 

The members on the roll of the Institute now number : — 


Honorary members 

Ordinary members — 

... 

... 26 

Auckland Institute 


... 801 

Hawke's Bay Philosophical Institute... 


... 107 

Wellington Philosopbioal Society 

• • * 

... 277 

Westland Institute 

see 

... 100 

PhiloBOphioal Institute of Oanterbury 

• • • 

... 197 

Otago Institute 


... 218 

Southland Institute 


... 66 



1.286 

The Nelson Association having withdrawn from incorporation, the 
number is nominally less than that for last year by fifty members. 

The printing of Volume XTV. was commenced in February and completed 
early in April, a portion of the edition being ready for issue towards the 
end of May. The volume contains seventy-eight articles, also Presidents’ 
Addresses and abstracts of papers, which appear in the Proceedings and 
Appendht. There are 610 pages of letter-press and 89 plates. 

The following is a division of the contents of the volume for comparison 

with iMt yeu’a work : — 

lees. 

1881. 

Fagim. 

kiisoeiluieonB 

200 

170 

Zoology 

144 

79 

Botray 

104 

147 

Ohemiatey 

16 

4 

Geology 

62 

21 

Prooeediage 

64 

42 

Appendix 

40 

40 

98 

610 

608 
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Neio Zealatid Institute, 


The volumes of the Transaotions now on hand are — ^Vol. I., 410; 
vol. 11., none; vol. III., none; vol. IV., none ; vol. V., 50; voL VI., 60; 
vol. VII., 160 ; vol. Vin., 20 ; vol. IX., 160 ; vol. X., 10 ; vol. XI„ 70 ; 
vol. XII., 70 ; vol. XIII., 70 ; vol. XIV., not yet fully distributed. 

From the Hon. Troasuror's balanoe-sbeot it will bo seon that thero is a 
balance of £6 lie. lOd. to the credit of tlie Board, against which thero is 
the balance due to the publishers of £12 18b. 2d. ; on the oUior hand there 
is a considerable bolanco from the sale of volumos in the hands of the 
London Agents. 

The Annual Beports of the various departments connected with tho 
Institute are appended. 

James Usotou, 

Manager. 

Approved by the Board, 8th August, 1882 : 

G« Bandall Johnson, 

Chairman. 


Accounts of the New Zealand Institute, 1881*82. 


BxoEirrs. 

ElCPENDirUAE. 

£ B. d. 

Balance in hand, 28th July, 

1881 48 2 1 

Vote for 1881.82 .. .. nuo 0 0 

ContribatioDfl from Wellington 

PhiloBophioal Society (one- 
sixth of annual revenue) • . 20 10 10 

Sale of volumes .. .. 19 10 0 

£ s. d. 

printing Vol. XIV 582 2 0 

Purohaso of second-hand Vols. 
of Transactions of Now Zea- 
land Institute, 5 vols., Ose,., 2 5 0 

Miscellonoous 0 2 1 

Balance in hand .. 5 11 10 

£590 0 11 

£590 0 11 




Abthub Btooe, 

Hon. Treasurer. 

8th August, 1882. 

Museum, 

The number of names entered in the Visitors* Book during the year is 
19,000 (week-days, 10,000 ; Sundays, 9,000) but, as mentioned in previous 
reports, this gives no adequate idea of the number of persons visiting the 
institution, as comparatively few care to sign tho register. The usual 
average daily attendance is about fifty on week-days, and 160 on Sundays. 

Natural History Collections, 

The additions to this section have been somewhat extensive ; but the 
excessively crowded state of the Museum Department renders the exhibi- 
tion of recent acquisitions quite impossible, until further accommodation is 
provided. 
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Mammalia , — Amongst the animals recently added to the ooUeotion, and 
spooially worthy of notice are : (1) two skins of the Tasmanian devil 
{Diabofiut umnus), presented by Mr. J. B. Poyuter, of Poverty Bay ; per 
Hon. G. Baudall Johnson, M.L.C., two hedgehogs (EritMceus europaiue)^ one 
sable {Matter sibellina)^ one ermine (Muatela), one beautiful specimen of the 
platypus {Vlatypua anaiitnis). 

Pisces. — The most noticeable addition to this department is a col- 
lootioii of 161 specimens, illustrative of the Ichthyology of tlie Pacific 
Coast of North America, presented by the United States National 
Museum. 

Aves. — The acquisitions in tliis section, though not very numerous, are 
nevertheless of a very interesting character. The cliief items are: (1) 
several specimens of liaUus affmis and allied species from Mr. A. llamilton, 
of Napier ; (2) au Australian roller {Eurystomus australis) shot at Akamotu 
and presented by Mr. A. Held ; (8) a fine peacock presented by Mrs. 
Borlose ; (4) a pure albino peacock, by Mr. Harding of Napier ; (5) a mag- 
nificent specimen of the bird of paradise {Paradisca rayyiana), by Dr. 
Bennet of Sydney; (6) two bustards (Otis tarda) by Mr. Banbury of 
Loudon ; (7) twenty-six skins, New Zealand and foreign, purchased by the 
Director. 

New Zealand birds have been presented to Dr. Finsch, of Bremen ; Mr. 
Hague, of London ; and Dr. Boiler, WelUngton. A collection of thirty-two 
eggs was sent to Mr. A. Gillies, of Dunedin, as an exchange. 

lieptUia. — Only a few New Zealand species have been added to this 
branch, but a collection of the forms indigenous to this colony has been 
sent to the Bremen Museum. 

Invertebrata. — A collection of coloured corals, presented by Mr. H. E. 
Liardet, and a very fine collection of New Zealand sponges, presented by 
Mr. J. A. Smith of Napier, are the chief items under this heading. The 
sponges, however, are very important, as the quality leaves but little doubt 
that New Zealand may yet be able to produce sponges suitable for the 
market. 

Ethnological. 

Very large collections liave been received under this head. Amongst 
the articles more especially worthy of notice are — (1) two Japanese shrines, 
fiOO years old, from tlio Temple of Kamakura, presented by Mr. H. S. 
Tifien, of Napier ; (2) a large ooUectiou of weapons, domestic utensils, etc., 
illustrative of the ethnology of New Guinea and neighbouring islands, 
received in exchange from Mr. H. H. Bomilly, Deputy Oommissioner of the 
Pacific ; (8) oasts of Maori implements, in exchange from the Canterbury 
Museum ; (4) a cast of the celebrated Borotangi, the figure of a bird carved 



S16 


iVoic ZtaUmd Tnititittf, 


ia Mipsntine, reported to have been brought by the Maoris to Kew Zealaud 
from HawaiM, presented hy Miyor Wilson ; (6) two Maori carved walking* 
stida, purchased ; (6) twenty samples of pottery from South Sea Islands, 
presented by His Excellency Sir Arthur Gordon ; (7) Hindoo holy writings, 
deposited by Miss Woodward. 

MiuManeotu. 

Amongst the misoellsneons articles lately received are — (1) silver seal 
of the Oolony of New Zealand, defreed by Her Majesty in Council, pre- 
sented by the Hon. the Colonial Secretary; (2) seal of the Province of 
Wellington, presented by the Government Storekeeper; (8) collection of 
timbers, economic vegetable substances, and oasts of twelve famous nuggets, 
etc., in exchange from the Technological Museum, Melbourne; (4) specimens 
of quartz from Te Aroba, presented by the Hon. the Minister for Mines and 
Mr. J. C. Firth ; (6) eight glass show-cases used at the Crystal Palace Wool 
Show, presented bj the Hon. the Colonial Secretary, (0) map of Welling- 
ton in 1841, deposited by the Hon. W. B. D. Mantell ; (7) iron pipe made 
by Mr. P. Birley, of Auckland, deposited by Mr. W. Swanson, M.HJt. ; 
(8) one gold, two silver, and two bronze medals awarded to the colony at 
^ Crystal Palace Wool Exhibition, presented by the Hon. the Colonial 
Secretary; (0) portrait in oils, known as the “ Molesworth Portrait,” depo- 
sited by Sir W. Fitzherbert. 

GxoLooioaL SuavxT. 

During the past year Mr. Cox has been engaged for three months, from 
January to March, in an examination of Cape Colville Peninsula, more 
especially at the mining centres of the Thames, Coromandel, Waitekauri, 
Owharoa, Waihi, and Te Aroha. The most important results which he has 
obtained, lie in his determination of the stratification of the rocks at the 
Thames. He has shown there that the beds of the auriferous series consist 
of alternations of a moderately hard, compact, pyritons, tufizoeons sandstone 
(tufanite of Dr. Hector); with less pyritous beds; a similar rook, which is, 
however, much broken up into {deoes by joints; and a hard green dioritio 
rock, which is of true fragmental origin, but which passes at places into 
erystalline bands wfrioh are never continuous for any great distance. It is 
in the first of these that the reef has proved most highly auriferous, and 
while gold does occur in them while passing through the second class of 
counity, they are not as a rule payable, and where the reefs traverse the 
hard rocks, are absolutely barren. He has shown that several of these 
hard belts occur, and that wWe th^ are met with in the lower levris of 
the mines, Ihe gold is cut off by them, but that other belts of attrifsrona 
country ocenr briow, ia which reefs have been worked. His woric 
generally tends to Shew that, so far from the Thames being wmked out. 
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there are jet, in all probability, as rich anriferoua belts of country at lower 
levels as have hitherto been worked near the surfaoe, and that gold will be 
found to quite as great depths as it is practicable to work. Besides this, he 
has illustrated the structure and behaviour of the reefs by numerous 
sections, and has also prepared a plan and section of the Ohinemuri and Te 
Aroha Districts. 

During part of April he was engaged in an examination of the Blue 
Mountains, on the nortliem side of the Shag Valley, with the special object 
of determining the position of the Blue Mountain limestones. These he has 
shown are interstratified with slate and sandstone of Lower Carboniferous 
age, which form the first range north of the Bhag River, and are sepaniited 
from the Te Anau series of Upper Devonian age, which form the next 
range by a large fault which traverses the country in a N. 66° W. mag- 
netic direction, and has a downthrow to the B.£. 

Mr. Cox has also made special reports on the Woodstock Cold Field and 
the Ross and Humphrey's Gully mining claims on the West Coast, and has 
examined the lignite deposits at Norsewood, which he reports to be of an 
inferior character. 

t 

During the latter part of November, and part of December, Mr. McKay 
was engaged in coUeoting moa bones at Motanau and examining the country 
between Motanau and the Cheviot Hills. During this work the principal 
result arrived at, from an economic point of view, was the discovery of an 
outcrop of hematite about six feet wide, associated with the Triassic rocks 
of the coast range near Motanau. An analysis shows that this ore is 
specially adapted for the manufacture of hematite paint. After this he was 
engaged in Museum work during the month of January, and during Febru- 
ary and the early part of March he examined the antimony deposits of the 
Garrick Ranges in Otago and collected fossils from the coal strata of the 
Bannockburn. He reports that there are three lodes which are apparently 
convergent, the thickest of these being two feet at its widest part ; an out- 
crop of antimony can be traced at places on the surfaoe from Alexandra, at 
the Manuherilda Junction, to tiie hills west of the Nevis Bluff, on Kawarau 
River, a distance of over twelve miles. During April and May he was 
engaged, at the request of the Hon. the Minister of Mines, in makmg a 
typeal collection of the rocks of the Reefton District in duplicate. One of 
tibeae collections was deposited at Reefton as the nucleus of a museum. 
While thus engaged he made a detailed examination of the relations of the 
various beds and confirmed the views previously held concerning them. He 
also gained important information conoeming the extent of the coal-bearing 
areas, proving their probable continuance, as a basin, across the Inangahua 
Vall^, comparatively near the surface about Reefton, but at much deeper 
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levels towards the junction of the Inangahua and Bnller Bivers. He also 
made a special report on an antimony lode at Beefton, showing that an out- 
crop had been found which was about eighteen inches thiok» and the reef 
had been driven on for 150 feet from that point without antimony being 
found. Heavy lodes of antimony are, however, found in several of the 
auriferous claims from Bainy Greek to Boatman's, which, in all oases con- 
taining gold, are treated in the ordinary way for the extraction of this alone, 
all the antimony and probably much of the gold being thus sluiood away. 
An examination of the auriferous cements at the head of Lankey’s Oully 
showed that tinstone undoubtedly occurred associated with those in small 
quantities, but bad weather prevented any attempt being made to trace this 
back to its parent rook. He visited Langdon's Beef, near Grojrmoutb, and 
reports that the thickness of the reef, at present being worked, is about two 
feet nine inches, which, being less than it was at the outcrop, shows the lode 
to be of a bunchy character. 

The outcrops of coal in Goal Greek, Greymouth, were also examined, 
and he reports that two seams of coal 6 feet and 10 feet in thickness re- 
spectively, occur in the lease, in which a considerable quantity can be 
worked level free. In the month of June Mr. McKay paid a visit to the 
Terawhiti reefs, and reports that the Albion claim possoRses a reef of an 
average thickness of from 18 inches to 2 feet, which ban been followed along 
its strike for a distance of 0 chains, and for a depth of 180 feet. Borne 
assays of quartz from this claim have 3 riolded over 8 ozs. of gold per ton, 
but the specimen brought by Mr. McKay gave nothing but traces of tlio 
precious metal. 

PuBLXOATXOMS. 

The following publications have been issued during the year: (1.) 
Bixteonth Annual Beport of the Colonial Museum and Laboratory, together 
with List of Additions, etc., and an Abstract of the Besults of Analyses. 64 
pp. 8vo. (2.) Manual of the Birds of New Zealand, illustrated with 89 
lithographs and 22 woodcuts. 106 pp. 8vo. The Fifteenth Progress 
Beport of the Geological Survey of New Zealand for 1880--81. By Dr. 
Hector. With maps and sections. Including Special Beports on the 
Chrome Deposits of New Zealand (Hector, Oox) ; on the Aniseed Valley 
Copper Mine (Cox); on the Bichmond Hill Silver Mine (Oox); on the 
Wallsend Cdliory, Gollingwood* (Oox); on the North Auckland District, 
including Thames and Ooromondel Gold Fields, Island of Eawau, and 
Drury Coal Field (Oox) ; on the Aorere and Takaka Distticts, Nelson (Oox) ; 
on the Waitaki Valley, Lindis, and Wanaka Lake District (McKay) ; on 
the Coal-bearing Deposits near Shakspeare Bay, Picton (McKay) ; on the 
Caswell Bound Marble (McKay). An Index to the LocalitieB where Fossils 
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]iavo been collected in Now Zealand, witli their Stratigraphical Poeitioa, is 
in coarse of publication, and will shortly bo followed by the Sixteenth Pro- 
gress Beport. 

Tlio llandbook of New Zealand, prepared by Dr. Hector for the 
Molboumo Exhibition, is now ont of print, and a third edition is in 
preparation. 

Progress is being made with tho preparation of several important 
works bearing on the Natural History, Mineralogy and Geology of tho 
colony. 

Libbarikb. 

The libraries in conneotion with tho Museum have increased rapidly 
during tho past year, and it was thought nocessai^ that a libniriau should 
bo appointed. Mr. T. W. Kirk has boon placed in charge of the Patent 
and Public Libraries, the work being performed out of oiHcial hours. 

New Zealand Jnstitnte Library , — The additions to this library comprise 
about 255 volumes received in exchange for the Transactions from tho 
various sooietios and institutions whose names appear in List HI. 

Patent lAbrary , — Tliis collection remains as hitherto in the looture- 
room, and appears to bo greatly appreciated, especially by those engaged 
in mechanical pursuits. Thirty-two volumes have boon added during tlio 
year. 

Public JAhrary , — It was stated in last report that very many of tho 
works belonging to this library wore missing when it was removed to tho 
Museum. Private inquiry by the librarian rosultod in tlio recovery of 
sixteen volumes, and it has now been decided to advertize in the local 
newspapers and the Government Gazette requesting persons having in their 
possession books belonging to this Library, to return tho same to tho 
Museum as soon as possible ; it is hoped that by this moans a largo propor- 
tion of tlie missing works may bo recovered. 

MxTXOBOliOOT. 

Meteorological statistics ore collected at four second-class stations in 
Now Zealand, at Auckland, Wellington, Christchurch, and Dunedin ; and 
observations of rainfall, temperature and wiifft-dirootion are received from 
thirty third-class stations. Tho results are published monthly, and will be 
collected as usual into a biennial report. There is no first-class meteoro- 
logical station in New Zealand having the equipment required by the Inter- 
colonial Oonference. 

The system of intercolonial telcgi'aphic weather exchange has now been 
in operation for twelve months, and the roBults obtained and tlie proposals 
for securing earlier publication, in an easily comprehensible form, of the 
weather changes, will form the subject of a special report. 
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The New Zealand weaQier for each day is now published the same after- 
noon in Sydney, Melbourne and Adelinde; and there is no reason why, with 
a few changes in the organisation of the system, the Australian weather 
phase for each day should not be published in all the principal towns in 
New Zealand on the following morning. By this means from twenty-four 
to sixty hours* notice would be given of all the most important weather 
changes. 

Obssbyatobt. 

The time-ball service for Wellington is at present suspended, as the ball 
was dismounted wlien the old Custom House was removed. Arrangements 
are being made, however, for its re-ereotion in a prominent position. In 
the meantime the Telegraph Department continues to be supplied with 
mean time, and time signals are furnished to Lyttelton and to various 
private persons by galvanometers. 

In reply to an application from the Home Government, arrangements 
are being made for organizing a corps of local observers for the forthcoming 
Transit of Venus in December, to assist the party of observers that are to 
be sent out from Greenwich Observatory. 

Labobatoby. 

The number of analybes performed in the Colonial Laboratory for 
ordinary purposes during the past year is 265, and the Laboratory number 
now arrived at is 8,285. 

These analyses are subdivided as follows : — Coals, 18 ; minerals and 
rocks, 58 ; metals and ores, 40 ; examinations for silver and gold, 89 ; 
waters, 21 ; miscellaneous, 40. Total 265. 

Besides the above, a large number of examinations havo been made 
under the Adulteration Act of 1680, by the Analyst ; and about the month 
of August time was occupied in visiting the Botorua District, at*whidi place 
he collected samples and analyzed specimens of water from the various 
springs. The Analyst has also been occupied at various times in verifying 
certain sets of weights and measures, in compliance with the Act. 

The results of the analyses, which are of general interest, are noted in 
full in the Annual Beport olFihe Museum smd Laboratory. 

Jaiibs Hbotob. 
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Fibbt Mketino. 26t/» Aprit, 3882. 

Dr. Hector in the chair. 

New Memhera, — Rev. H. V. White, Rev. A. Dasent, Dr. Dakers, Dr. Cole, 
Emil Seun, E. V. Waters, J. P. McAlintor. 

1. “Does Morality depend on Free Will?” by the Rev. H. Vere 
White, M.A. 

2. “Notes on the Eatipo, a Venomons Bpider of New Zealand,” by 
0. H. Robson, li^hthonso-keeper on Portland Island. 

Mr. Bobson was of opinion that there is a variety on the island with only faint red 
markings on the abdomen, having all the habits uf the known variety. 

No full description or specimen was forwarded, and Dr. Hootor thought it would 
bo premature, under the oiroumstancos, to take it for granted that there are two distiiu*! 
species. 

8. “On the Search for concealed Coal in Now Zealand,” by J. C. 
Crawford. 

ABRTBACT. 

The writer suggested that search should bo made with the diamond drill for oonocaled 
coal measures, which were overlaid by tertiaiy h>rmations, in the valleys of the Wanganui, 
Wangochu, Turakina, and Itongitikoi rivors, at spots which the Geological Department 
might point out ; also that tho eastern sido of the dividing range might also be examined, 
Uiough the borings at Poverty Bay should give an indication of the strata. 

Dr. Hector did not think that the suggestion was of much use without indications of 
the boat localities, as it would not be a voxy wise proceeding to bore at random whom there 
was perhaps 2,000 or 8,000 feet to boro through. 

Mr. J. 0. Harris suggested that Mr. Crawford might have thrown out the idea fur the 
benefit of future generations. Tho surface doposUs on the West Coast and in Auckland 
were known to bo so extensive that the colony would bo amply supplied from them for 
at least five or six hundred years. These must be nearly exhausted before any boring 
operations for oonoealed deposits oould be undertaken with profit. 


SeIcond Mjektino. 8f/t July^ 1882. 

W. T. L. Travers, F.L.S., Presidont, in the chair. 

Nm Mfmhm. — A. S. Atkinson, J. B. Byrne, J. L. D*Arcy Irvine. C.E., 
H. B. Kirk, B.A. 

1. The President apologized for not being able on ibis oooasion to deliver the usual 
opening address, owing to pressnro of professional business. He tmsted, however, at 
subsequent meeting to make a lew remarks. 
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5, Barerdi intaresUng joammonioatioiia from Mr. J. C. Orawford, now in England, 

aecompaniad pamphlata and printad notioaa baaiing on tha anl^aota, wara read, the 
moat important being on tha ** Manufaetnra of Granolithio Oamant,^’ tha material for 
whiah, ha aontidarad, was abnndant in New SSaaland. ^ 

Dr. Hector oonaidarad this a qnaation of great importance, and tha information waa 
moit talnabla. Wa had ample material in aooastible positiona, and he had no doubt that 
In time we could onraalTaa manufacture all tha oamant and oonerate we required in the 
oolonj and of the rary beat kind. inatancad tha blodka now large^ naad hare, and 
known aa O'NaiU'a patent flagging, aa ahowing tha azcallant quality thia production, 
which waa ao highly thought of at tha Sydney and Malbonma Exhibltiona. 

Tha Preaidant andoraed thaae viawa, and remarked that he hoped in time alao to aee 
the aplendid granitaa we had largely uaad in oonatructiTe worka. 

Dr. Newman mentioned the nawly«eteoted oamant worka in Nelaon, which would prore 
of great importanoe, and entirely auperaada tha imported axtida. 

8. '*On Suitable Hedge Plants for New Zealand/* by J. 0. Orawford. 
4. On Harvesting drops independent of Weather/* by J. 0. Crawford. 

6. ** On Ensilage/* by J. 0. Orawford, F.G.S. 

6. Archdeacon Stock aubmittad to the Sodaty a circular aent to him by Mr. Tabbntt, 
of Windsor Obaenratoxy, New South Walaa, inciting aaai at a n ca from New Zealand obaarvara 
in ayatematio ** oomat-aaeking.** 

Dr. Hector axplainad that Mr. Tebbutt was a moat aealoua worker in thia branch of 
astronomy, and had been foremoat in diacoTcring the aouthom cometa. Ha had bean 
requested by the Astronomical Society at Boston, who had aetablishad a corps of 
comet-seekers, to andaayour to get information from southam latitudes, and hence this 
appeal to New Zealand. He (Dr. Hector) knew that there ware many amateur obaarrara 
in p O Bse aai on of good inatrumenta who might do valuable aarvica in thia direction. It waa 
a pity that wa had not in New Zealand* a properly-aquippad astronomical observatory 
placed in a suitable position ; and ha balievad, if tha aooiatiaa combined in an appeal to 
Oovamment, aomathing might be done in this matter. Ha would suggest that a copy of 
thia circular be sent to the other sodetias inviting co-operation in thia special matter of 
ccroat-saeking, and in an endeavour to bring about the aatabtiahmant of a permanent 
obaarvatoiy. 

Tha President ooneurred, and said ha thoii^t such an appeal would be anooaaaful. 

7. On Wesiher, Health, and Forests in Maoritias/’ by Dr. Meldrum. 

Tha Preaidant pointed out that thia bore immediately on tha question of forest oon- 

sMrvailon in New Zealand. He gave a ahmrt^^daaeription of tha damage done by the 
daatmetion of our foreata, which brought about floods of a moat diaaairous kind. 

Dr. Hutehinaon, who had recently arrived from the Baadwleh lalande, stated that 
there, in ooneequenoe of the wholeeale deetmotion of tha foraate, floods had oacurrad 
doing great injury. Tha water ruahad down tha hare hills and through tha vallqya, and 
than foUowad a long drought and tha ground haeama baked, aa then was no vagetation 
left to h^’tba moiatura of tha previotta rain. Ha waa glad to aay that the aatUara had 
at last seen ths naoassity of forest oonaarvation and great improvement was taking place. 

a. Mr. Ohapmaa deeeribed a hrilUant triple meteor eeen by him on Wednesday last. 
It waa trenlling from tha south. 

9. Saws! leaant additiona to tha Museum ware laid on tha table for iaspaotkm, 
anmg them baring a ease c< gdd and aiher medals awardsd to Kaw Zaaland at tba Wool 
Bshibition at ths Crystal Phlaoa, Sydenham. 
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Thibd Mextdco. 29th July, 1882. 

W. T. L. Travers, P.L.S., President, in the chair. 

New Metnbera, — Dr. Hutchinson, Dr. Eeyworth. 

1. ** On the Thames Gold Field and the Laws which govern the Distri- 
bution of the Gold,** by S. H. Cox, F.G.S. (See Geol. Surv. Beports, 1882.) 

2. ** On the Waterspout which occurred in the Neighbourhood of Cook 
Straits on the 16th July, 1882,*' (with illuBtrations,) by J. W. A. Marchant. 

ADBTBAOT. 

Tho waternpont was first seen from LyaU Bay, about I SO p.m., and oontinned in 
siptht about a quartor of an hour. A squall, accompanied by heavy rain, was passing 
from the westward through Cook Straits towards Cape Palliser. It was whilst engaged 
watching the progress of tho storm from tho western shore of the bay that 1 obsorved the 
waterspout clear of the south liead, boaiing about S.K , and distant, perhaps, two miles 
on the northern verge of the storm area. It proseuted the appearanoe of a cylinder of a 
blue-grey o^)lour, several hundred foot in height, and of uniform diameter. It conveyed 
the impression that it was suspended from a mass of lowering clouds, tho extremity near 
the surface of the sea being distinctly pointed, like a crayon, resting upon a zone of 
elevated water in an intense state of agitation, but the gyratory motion was not per- 
ceptible in tho upper part. The column was slightly curved, being bent over towards the 
west, and it traveUed in the opposite direction towards Fitzroy Bay, and as the movement 
was quickest at tho base the inclination from tho perpendicular increased ; the olouds 
seemed to descend and assume the form usual in such oases, that of an inverted oone, 
whilst tho vapours over the sea wore drawn upward, when the waterspout appeared to fade 
away, the last appearanoe of the column being that of a light grey streak, contrasting 
remarkably with the gloomy background. Ko unusual sound aooompanied the pheno- 
menCh ; there were indications that it was not the only one formed, but tho mist was too 
dense to enable this to be clearly ascertained. The storm did not break over Lyall Bay 
till 8 o’olook, when there was a great downpour of hail and rain, aooompanied by light- 
ning and thnnder. The points which impressed mo most were the immense height, the 
symmetry, and the distinctness of tho column, and the absence of agitation and oonvo- 
lution in the first stage, save at the surface of the sea. 

8. At the close of tho meeting the Chairman drew attention to a fine ooUeotion of 
pottezyware, numuftwtured by Messrs. Austin and Kirk, of Christohurob, being a portion 
ol their exhibit at the xeoent exhibition, and which they had presented to tho Museum. 
They oomprlsed vases and flowers, fem-etands, corner pieces for buildings, and a variety 
of useful articles for domestio use. A collection of glassware from an Auckland firm was 
also exhibited: the whole of which were greatly admired by those present, and the 
Preeldent said that it was most gratifying to find important industries like these carried 
OB so sueoessfally in so young a colony. He understood that these articles oould bs 
obtained at pxioes quite as low as those imported. 


Focbtb Mbbtimo, 26eA Auguet, 1882. 

W. T. L. Travers, Proaident, in the chair. 

New Memben.—W. 0. Ohatfield, G. S. Evans, J. Walker, T. B. Arnold, 

B.A. 

1, ** On Hawaii-nei and the Hawaiians,*' bj Dr. Hatdhinson. (Trane- 
aetione, p. 407.) 
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Fifth Mbbtino. 2nd SeptenihsTf 1882. 

W. T. L. Travers, F.L.S., President, in the chair. 

1. ** On the Decline of the Hawaiian Pace and the peculiar Forms of 
Disease prevalent among them,** by Dr. Hutcliinson. 

Sixth Mketino. 80//« September, 1882. 

W. T. L. Travers, F.L.B., President, in the chair. 

Member, — Q, V. Shannon. 

Sbvbnth Mbetino. 21st October, 1882. 

W. T. L. Travers, P.L.S., President, in the chair. 

Xfw Member, ^T, Turnbull. 

1. The society nominated for election an honorary member of the New 
Zealand Institute. 

2. Bomarks upon the Distribution within the New Zealand Zoological 
Sub-region of the Birds of the Orders Accipitree, Paeaares, Scamoree, ColumJur, 
(JalliruB, Struthionee, and GralUe,'* by W. T. L. Travers. (Transactiona, p. 
178.) 

This paper discassed the distribution of certain hirds in relation to the question of 
the former connection of New Zealand with other islands of the Pacifio. 

Dr. Hector considered this a most important contribution to the statistical branch of 
natural history and that it would form a valuable supplement to Dr. Buller*s recently 
pnblished manual. Ho thought that the distribution of birds was very much controlled 
by the abundance of their favourite food at periods when they wore not engrossed in the 
business of nesting. 

8. Bemarks on some Bones lately discovered by Mr. H. T. Wharton 
in Oaves at Highfield, Oanterbury,** by Dr. Hector. 

This was a description of a valuable collection of the bones of AptomU and DinomU 
found by Hr. Wharton and presented by that gentleman to the Museum. The point of 
interest was the association of these bones with those of the rat, kiwi, kaka and weka, 
suggesting that no groat period had elapsed since the deposit took place. 

The President stated that he had some years ago found bones in the OoUingwood 
district under similar oiroumstanoos and had sent them to England, but unfortunately 
they had been lost. 

4. ** On a now Mineral belonging to the Serpentine Group," by 8. H. 
Gox, F.O.S.y F.G.S. {Tramactiom, p 409.) 

6. ** On the Non-motallic Minerals of New Zealand," by B. H. Oox. 
{TranaaeHom, p. 861.) 

This is a continuation of the paper read and published last year on the metallio 
mineorals hy the same author, 

6. Dr. Heotor exhibited some views of the comet and a diagram of its orbit, and by the 
aid of a mod^ gave a most lucid and Interesting explanathm of the phases through which 
it has passed sinee the 7ih September, when it was first observed. He mentioned, as e 
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remftrkablo feature in regard to thia oomet, that it hod approached more closely to the 
sun than any oomot on record, except perhaps that of 1848, and that astronomers were of 
opinion that it was following very closely the orbit of that comet, if not identical with it. 

7. Among the objects exhibited to the meeting were two salt-water Ashes, Vajw 
forstfri (green mullet), and Jletropinna oHnneroides (Now Zealand smelt), taken with the fly 
in the Ilutt lliver, about three njiles from the mouth, by Mr. Howard. 

EionTn Meetino. dth Deccniher, 1BB2. 

W. T. L. Travers, F.L.S., Prosidont, in ilie chair. 

New Member, — J. B. Blair. 

1. ** Additions to the Flora of New Zealand,*’ by J. Buchanan, F.T4.S. 
(Trmisactiom^ p. 889.) 

The throe plants described were collected by Mr. H. H, Travers in the Collingwood 
distiict. 

2. “On Ancient Science,” by the Bov, T. Lo Monaut dcs Ohesuais. 

ABSTBAOT. 

The object of tliis paper was to show the origin and progress of science from tlio 
earliest times. Bcience was largely cultivated, and civilization much advanced before the 
flood. Antediluvian men were acquainted with agriculture, astronomy, mineralogy, and 
poetry. Chaldea was the cradle of sciontifle investigation. Astronomy, mechanics, archi- 
tecture, and navigation flourished there. The discoveries lately made and so well 
described by Botta and I^ayard show how, fiom the most remote period, Assyrians culti- 
vated science. The Jews cultivated natural scienoe, poetry, music, agrionlture ; but their 
knowledge of exact science was limited. Greece was always a scientific nation. The 
ancient Gteok philosophers treated admirably many questions on the nature of man and 
animals, and explained accurately several important phenomena. Sculpture, painting, 
music, arohitocture, astronomy, etc., were at all times highly esteemed by the Greeks. 
Among the men who most contributed to soientifio progress at Greece, we must not 
forget Aristotle and the great men of the school of Alexandria. The Bomans adopted 
the ways and manners of the nations they had conquered. They encouraged foreign arts 
and soiemtifio men, but produced none. Even the works of Pliny cannot be styled truly 
soientifio *, they are a compilation without order or taste, an imperfect enoyclopesdia. 

The President oomplimented the author on the manner in which ho had dealt with 
the subject, which he Idt sure was highly interesting to those present. 

After the paper was read M. des Chosnais exhibited a beautiful series of photographs 
illustrative of tire subjects on which ho had treated. 

8. “ Description of a new Bpeoies of by T. W. Kirk. {Transact 

tum^ p. 217.) 

4. “ Description of a now Dipterous Insect/’ by G. Vernon Hudson ; 
communicated by T. W. Kirk. (Transtuitions^ p. 218.) 

Ninth MasTiNa. Srd February, 1888. 

W, T. L, Travers, F.L.S., President, in tlie chair. 

New Member,-^yf. A, Gardner. 
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1. Tht JPmide&t itattd that ICr. ICartin Chaimiaii, who had baea ahoaon bj tlia 
Boeiaty to Tota in the election of Gomnctfa of the New Zealand Inititnta for thU year, 
had been duly elected, with the Hon. Mr. BoUeiton and Mr. J. M’Kerrow. 

2. Bemarka upon M[r. Travers’ Paper on Sandfixing.” by J. 0. Oraw* 
ford, F.Q.S* 

ASSTIUOT. 

Bfr. Orawlord took exception to Mr. Traren* proposal for planting the Pifm inaritima 
for this purpose, chiefly on account of the risk of fire, the cost of labour, and the fact that it 
would not stand the sea breases. He leoommended, as more suitable, Cuprww maerxh 
eairpa and other hardy pines, and the olive also might thrive. 

Hr. Hector thought the Australian wattle would be a suitable tree for such a purpose, 
and the Qovemment, he stated, had purchased large quantities of the seed lor distribution. 
It was found to be profitable in Victoria, on account of its bark, for tanning purposes, and 
no doubt it would be so here. 

Hr. Hutohinson stated that the Algarofna tree had proved useful for the purpose 
stated in Honolulu. 

8 . ** la New Zealand a healthy Oountry ? ” by Alfred E. Newman, M.B., 
1I.B.0.P. ; witli StatiatioB, by F. W. Frankland. {Tran»aetian$t p. 498.) 

Mr, Holland regretted the evils arising from the introduction of manufaotures and 
hoped that some of them might be pforidad against. 

Hr. Hutchinson drew attentUm to the waste of human life in the colony due to pre* 
ventible diseases, arising from the enlpable neglect of all sanitary precautions. The waste 
of Ule from snbhpieventihle ills as scarlet and typh(2d fevers was scandalous. Betbooi^t 
diseases among Vomen arising from overwork in domestic lifb was very large. 

Hr. dole maintai ne d that malaria did exist in the colony and that a true ague was 
not uncommon. 

Hr. Hector strongly oiged that, in place of dull wearisome flgnree, authors riiould 
exhibit statistioal results by means of diagrams. Oxaifiiio representations more deq[>1y 
impressed and were more explanatoiy. He said that la the gtfid mining towns of Kew 
Zealand, where the population had onoe been dense and careless of sanitary preeantions, 
the soil had become eo polluted that now, years afterwards, the remnants of the popnla- 
tion ate attarind by epidemics, which ate severe and frequent, owing to the accumulation 
of old filth. 

4. Oo mmun ica t ions by Messrs. Field and Hrew were read, giving a description of a fish 
caught by the natives at Wanganui and thou|^t at first to be the Oalifomian salmon, but 
which proved to be the brown trout. A photograph of the fish was exhibited. 

5. A fine specimen of cork, grown by Mr. Mason of the Hntt, was shown. Itwastaken 
from a tiee flftesn yeais old. A drawing of the tree was ibown, and Hr. Hector gave some 
interesting information reg a rdi ng oock ttees in othsr eonntries and of the progress of the 
bark growth; and stated that, from the qi»eBinicn before them, it waa clear that cork of 
excellent quility.ooiild be produced in this country and that the growth would probably be 
more rapid than risewhere. 

A Hr. Hector laid on the table copies of the Alpine Journal, which contained papers 
by the Bev. Mr. Green, with an aeoount of his aeenit of Mt. Cook ; end et the asms thne 
drew altsntien to soma lemaika which had appeared in the Press and aright lead to the 
Ideathathehaddoribtedtheaoouraqy of Mr. Giean'a calculations regarding the altitude 
reached. He had no wiah whatew to diig^tc Mr. Qresn’e atatmuinta. 
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Annual MasTma. 28^^ Fehrmry, 1888. 

Dr. Newman in the Ohair. 

New Joseph Maokaj, M.A., L. B. Beid. 

Abbtbaot of Bspobt fob 1882. 

There have boon nine general meetings of the Society hold during the year, at which 
twenty-eeven papers have been read on the following subjects :->Ueology, 6 ; Zoology, 5 ; 
Botany, 5 ; Misoellaneons, IS. Twenty-two additional members have been elected during 
the year, and six names taken off the roll, leaving a total of 310 now on the books. 
Thirty-seven volumes have been added to the library besides the usual pamphlets atid 
periodieals. Mr. Martin Chapman, the member nominated by the society to vote in the 
election of governors of the New Zealand Institute, was duly elected. The statement of 
aooounts shows the balance at present to the credit of the society to be £105 Ids. 7d. 
while among the items of expenditure ore £58 28. Id. for books, and £28 17 b. Od. paid to 
the New Zealand Institute in aeoordanoe with the Act. 

The report aud balance sheet were adopted. 

Elsotion of Offxobbb fob 1888 : — President — The Hon. G. R. Johnson, 
M.L.C. ; Vice-PresidenU — ^Dr. Duller, C.M.O., F.B.S., A. E. Newman, M.B., 
M.B.C.P. ; Cowicil — B. Govett, M. Ohapmaii, James Hector, M.D., O.M.G., 
P.E.B., B. H. Oox, P.G.B., F.O.S., T. King, W. T. L. Travers, F.L.B., F. B. 
Hutchinson, M.B.O.B. ; Secretary and Treasurer — B. B. Gore ; Auditor — H* 
F. liogan. 

The Hon. Mr. Johnson, the new President, then took the ohair, and the 
following papers were read. 

1. **On the Lichenographia of New Zealand,’* by Charles Knight, 
F.B.O.S. (TrantacHonSf p. 846.) 

2. ‘‘Description of a new Species of Seneoio/' by T. Kirk, F.L.S. 
{TramacHonSf p. 869.) 



AUCKLAND INSTITUTE. 

Fibbt Muetino. 2dth May^ 1882. 

E. A. Mackdchnie, Presidant, iu the chair. 

A>ir Members. — E. Anderson, J. Banks, B. Browning, C. E. Bourne, 
P. E. Oompton, J. M, Dai*gayiIlo, N. Giblin, E. W. Ilaumer, A. G. Horton, 
A. E. Isaacs, Dr. Eenderdino, Dr. Kidd, A. H. Natiian, J. M. Shera, 0. B. 
Stone, W. Thome, H. J. Wickens. 

1. The President delivered the anniversary address. 

2. “ On some recent Additions to the Flora of New Zealand,’* by T. F. 
Oheeseman, F.L.S.*' (Tramactiom^ p. 298.) 

B. ** Additions to the Geodephaga of New Zealand,” by Oaptain T. 
Broun, M.E.B. 


Second Mbetiko. Junir, 1882. 

E. A. Mackochnie, President, in the chair. 

New Memlters.^O. Cooper, A. Grey, T. Melville. 

1. ‘‘New Species of PseUiphida,** by Oapt. T. Broun, M.E.S. 

2. “ On the Protective Bosemblances of the Araneidea in New Zealand,” 
by A. T. Urquhart. {Transactions, p. 174.) 

8. Notes on the Origin of Language,” by H. G. Seth Smith. 

4. Mr. H. G. Seth Smith exhibited a harmonograph for producing 
haimonic curves. 

ABSTXUOT. 

The ooBStrtioUon of the instrument is such that a fin^y-pointed glass pen, plaoed at 
the junotion of two cranks proceeding from the top of two pendulums vibrating at right- 
anglos to one another, traces curves on a sheet of paper. Attention was drawn to the 
endless variety of enr^'es produced by varying the length of one of the pendulums , and it 
was pointed out that the curves were then only synunetrical when the ratio of the times 
of vibration corresponded to a definite interval in musio, as a third, fifth, octave, etc. In 
other ciases aiqrmmotrioal figures were produced. 


Third MxBxxNa. 81st July, 1882. 

E. A. Mackechnic, Piresident, in the chair. 

New Lawry, J. Street. 

1, “ New Genera and Species of Hetenmera,'* by Oapt. T. Broun, M.B.B. 

2. On some refient Additions to the Flora of New Zealand,” by T. P. 
Oheoseman, FJkS. {Transactions, p. 208.) 
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8. “Further ExperimeiitH with Sorghum,'* by Mr. Justice Gillies. 
(Tranaaciiomt p. 261.) 

4. “ On the Effects of School-life on the Sight,” by B. Schwarzbach, 
M.D. {Transact ionn, p. 472.) 


Fourth Meetimo. 2B//( August, 1BR2. 

E. A.. Mackechnio, President, in the chair. 

Nm Metnhera. — J. McLaren, P. E. Choal, H. W. Northcroft, J. H. Jack- 
son, T. Wells, P. B. Webb, Bov. Mr. Gulliver. 

1. “ Now Genera and Species of Curaiiionidte,*' by Oapt. T. Broun. 

2. “ On the Growth of the Cork Oak {Qncrcus suher) in the Auckland 
District,” by Mr. Justice Gillies. {TransactionH, p. 267.) 

8. “ The University of Now Zealand : its Histoiy, Constitution, and 
Objects,” by the Bight Bev. W. G. Cowio, D.D. 

A long diaonsflion followed tho reading of ihia pap«*r, in which Mr. Justice Gillies, Mr. 
Haloorabc, Mr. Martin, Dr. Purohas, and ochors took part. 


Fifth Meetxno. 25 th Septntdfer, 1B82. 

E. A. Mackeohnie, President, in the choir. 

New Members. — H. Eastman, W. Fidler, T. Simpson, W. P. Snow. 

1. “ New Specios of Coleoptera^^" by Capt. T. Broun. 

2. “ On two now Plauarians from Auckland Harbour,” by T. F. Cheese- 
man, F.L.S. {Trafiaactions, p. 218.) 

8. “ Bhakspeare and Euphuism,” by J. Murray Moore, MJD. 

OBSTBlOr. 

This paper was cdiiefly oeoupied with a oriticism of John Lilly and his works, and 
their influenoo upon the literatore of tho reign of Elizabeth. According to the author, 
this infloenoe could bo traced through many of Bhakspearo^s plays. 


Sixth Mbbtino. 2Hrd October ^ 18B2. 

E. A. Maokechnie, ProHuiout, in the choir. 

New Members. — ^Dr. Edgelow, Bev. Mr. Macrae. 

1. “ On the Ooourrenoe of Platinum in Quartz Lodes at tho Thames,” 
J. A. Pond. {TVaneactionst p. 419.) 

2. “ Note on the Origin of the Boomerang,” by W. D. Campbell, F.G.S. 
(Transaettonst p* 469.) 

8. “ Now Species of Coleoptera,*' by Oapt. T. Broun, M.E.S. 

4. Tho Visionary Faculty of Mind,” hy E. A, Maokechnie, 
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Proeesdingi, 

Seventh Mbetino. 20fA November^ 1882. 

E. A. Maokeohnio, President, in the chair. 

The President geve partioulara of a donation of 187 volnmei of books rdating to the 
early history of New Zealand, pteeented to the library of the Institute by Mr. J. T. 
Maokelvie, and also drew attention to four most valuable olh’^aintings presented to tho 
oitizens of Auckland by the same gentleman, and lodged for the present in tho oaro of the 
Institute. 

An unanimous vote of thanks was awarded to Mr. Maokolvie. 

1. ** The Naturalizod Plants of tho Auckland Provincial District,'’ by 
T. F. Ohoosoman, F.L.B. {TranMcUons^ p. 268.) 

2. ** Our Earliest Bottlers/* by B. 0. Barstow. {Transactions^ p. 421 .) 

8. Imaginary Quantities,** by H. G. Seth Smith. 


Annual General Meeting. lOtA February, 1888. 

E. A. Maokochnie, President, in tho chair. 

The minutes of the last annual meeting were road and confirmed. 

ABSTIIAOT OF AMMUAX. RSFOBT. 

Thirty>four now members have been added to the toll sinoo tho last annual meeting. 
The total number on the roll at the present time is 881, riiowing a nett increase of nine- 
teen during the year. 

The balanoe sheet shows the total revenue from all souroes to have been £408 8s. Id., 
the members' subscriptions having yielded £817 8s. Od. The expenditure amounts to 
£897 Ss. 6d., leaving a oredit balanoe of £8 198. 7d. Among the items of expenditure are 
£44 Is. 6d. for books, £26 8s. Od. for Museum fittings, and £88 for taxidermist. 

Seven meetings were held during the session, and twenty-three papers on various 
subjeots were read. 

Many valuable contributions to the Museum were received, and the donations to the 
libraiy were unusually extensive and valuable. 

Euconoii or OmosBS fob 1888: — Preridmt — Bt. Bev. W. O. Oowio, 
Vie»-Pre$idmt$ — E. A. Maokeobnie, T. Peaoook, M.H.B. ; OouneU — 
O. Aiokin, J . L. Campbell, M.D., W. B. Campbell, F.Q.B., Mr. Jnstioe 
Gillies, Hon. Colonel Hanltain, Neil Heath, 3. Martin, F.G.S., J. A. Pond, 
Bev. A. G. Purehas, M.B.C.BJ!., H. G. Beth Bmiih, B. Petey Smith, 
F.B.G.S. ; Seentary and Treatwrar—T. F. Oheeseman, P.L.S. ; AiuKtor— 
T. Maeffarlane. 



PHILOSOPHlCAJj INSTITUTE OF CANTERBUBY. 


Firut Meeting, ^th February^ 1862. 

Professor F. W. Hutton, Vioe-Prosident, in the chair. 

This meeting was called by the Ooandl for the purpose of submitting to the Institute 
a revised code of Laws, these were duly considered and an unanimous resolution passed 
repealing the existing Laws and adopting those submittod. 

Second Meeting. 2;n/ March^ 1882. 

B. W. Fereday, Vice-President, in the chair. 

New Memhern. — N. Black, C. J. Mountfort. 

1. Additions to the Molluscan Fauna of New Zealand,*’ by Professor 
F. W. Hutton. {I'ramactions, p. 131.) 

2. ‘‘ On Earthriuako Phonomona,” by J. D. Enya. 

ABHTIUCT. 

The author dosirod to place on record the following facth which occurred after the 
earthquake qf 6th December. The manager of the OroBsmoro station, about two hours 
after the shook, or about a quarter to ten, rode past Lake Sarah, situated at the toot of 
the hill called the Sugar Loaf, almnt a mile from the Cass Hotel. He was aBtonishod to 
see, about two to three chains from the shore, two mounds of water being thrown np to 
about four feet above the surface of the lake ; and two hours after on his return past the 
same place these fountains were still playing. I have known the manager, Mr. H. Carson, 
for about eighteen years and can fuUy trust his evidence and think the fact worth 
recording. 1 can suggest no explanation of the ooourrenoe, unless it be the escape of gas. 
I am Sony 1 have no farther account of the length of time which the fountains played. 

The earthquake was felt strongly in the Upper Waimakariri Valley and cauiod con- 
siderable damage to stone chimneys both at Craigie Bum and Castle Hill. The hotel at 
Castle Hill was much damaged; the south-east comer had to be rebuilt, the northern wall 
was uninjured but the southern one was much shaken. The bottles in the Hkr, tlio shelves 
of whidh mn east and west and face north, were all thrown inwards or to the south. 

Thibd Meeting. 6th AprU^ 1882. 

Ptofessor J. yon Haast, Freeidont, in the chair. 

New Member Mqrriok. 

1, ** Notes on a Skeleton of Megaptera lalandU^*' by Professor J. von 
Haast. (IVaneoctione, p. 214.) 

2. Note on the Silt Deposit at Lyttelton,’* by Professor F. W. Hutton. 
{TranBootume, p. 411.) 

8. ** Additions to the Isopodan Fauna of New Zealand,'* by C. ChiUon, 
M.A. (TramacUatUi p. 145.) 
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FatmtB Msamva* 4C4 188S* 

Profefigor F« W. Huttos, Vice-President^ in the ebair. 

1. The fbllowjiig moliQii was paaaod at this meeting That this Sooiety desims to 
place on reoordl its high appieoiatioii of the great servioea that hate been rendered to 
sdenoe by the late Dr. Charles Darwin and its deep sense of the loss that soienoe has sus* 
tained through his death.** 

2. ^^Descriptions of New Zealand Micro-L^idoptera^"* by E. Meyriok, 
B.A* (Transactiani^ p. 8«) 

8. ** Notes on some of the Diatomaooons DepositB of Now Zealand/* by 
J. Inglis. {Trani€UStiona, p. 840.) 


Fifth MaHTiNo. lat June^ 1882. 

W. M. Maskoll, Honorary Treasurer, in the chair. 

“On the Now Zealand Siphonariula by Prof. F. W. Hutton. {Tran- 
BoctionB^ p. 141.) 


Sixth Meetino. 6th JuJy^ 1882. 

Prof. F. W. Hutton, Vice-President, in the ohair. 

New Memlier — Stanley Edwards. 

“ On some Points of Difference between the English Crayfish {Astacne 
jluviatUU) and a New Zealand one {Parmiephrope Betofwi)^' by 0. Chilton, 
M.A. {Tfatuactions, p. 150.) 


Seventh Meeting. 8ni August, 1882. 

B. W. Fereday, Vice-President, in the chair. 

1. “ Notes on some Branchiate Oastropoda,'" by Prof. F. W. Hutton. 
(Transactiona, p. 118.) 

2. Prof. F. W. Hutton exhibited speoimens from the Weka Pass Hook Paintings, by 
means of the miorosoope, for the pnrpose of showing the preienoe of stalagmite. 

Eighth Meeting. 7th September, 1882. 

Professor J. von Haaat, President, in the ohair. 

New Members* — P. Westenra, A. Durand, A. Appleby. 

1. “ Further Additions to our Knowledge of the New Zealand Crus* 
tarea,** by C. Chilton, M.A. {TransacUom, p. 69.) 

2. “ Notes on the Struoturo of Strubhiolaria papulosa, by Professor F. 
W. ^ntton• (TransacHofis, p. 117.) 

8. “Descriptions of some new Tertiary Shells from Wanganui," by 
Professor F. W. Hutton. (TfonsacHons, p. 410.) 

4. “ Descriptions of New Zealand MienhLepidoptera,'* by £. Meyriok, 
B JL. (Transaetions, p. 88.) 



PhOoaophieal In$$ku$e of Cmurbwry. 

Nihth MBSTXNa. 5th October^ 1682. 

Crofassor J. Yon Haast, President, in the chair* 

New Member^ — Dr. W. H. Gasso. 

1. Notes on and a new Species of Subterranean Crustacea^* by 0. 
Chilton, M.A. {Transactiom^ p. 87*) 

2* On the New Zealand Demuliea^ Additions to Catalogue and Notes 
on various Species,'* by W. M. MaHkoll. (Tratisactwna, p. 287.) 

8. Further Notes on the Book Shelter of Weka Pasb,*' by Professor J. 
von Haast. 


Tenth Msetino. IQth October^ 1682. 

ProfebBor J. von Haast, President, in the chair. 

Netv Member. — W. Watt. 

1. Aooording to notice, thu discusaion on Profobsor .T. von ilaaRt'n papoi on the liock 
Bholter at Woka Pasa waa roaumod, and was taken part m by PiofeaROtH J. von UaaBt, 
Hutton, Haslam, and Cook, and MeBars. Fereday, Inglis, and Maskell. 

2. ** Descriptions of now Land Shells, " by Professor P. W. Hutton. 

(7'ramttrtionst p. 184.) 


Annual Meeting. 2tid Novemhef\ 1HB2. 

Professor J. von Haast, Prehident, in tiie chair. 

AVBTIIACT oy annual RXTOBT. 

One Bpeoial and nine ordinary meetings have been held, at whieli 18 papers have 
been read contributed by Beven authors, viz., — 18 on Zoology, 2 on (ieology, 2 on Botany, 
and 1 of a miBoeUaneous character. 

Nine new membera have been added to the list daring the >car, and 13 have with- 
drawn, making the number at proBont on the books 164. 

The Oounoil is pleased to state that valaablo additiouB have been made to the libraiy 
during the year. The donations ooxnpxiBe 18 volumes and about 220 pamphlets. 

The additions made to the hbrary by purchase number 128 volumes, including a 
valuable and oompleto series of the Annals and Magazine of Natural History, and also 
Einelin*s Handbook of Obemistry. 

The Oonneil deemed it advisable in the early part of the session, to appoint a com- 
mittee to revise the Buies of the Institute, and the changes were adopted at a special 
meeting ot the Institute held 9th February, 1882. 

The Oounoil has eorroeponded with the other affiliated sedeties of the New Zealand 
Institute, asking if they would oo-opeiate in suggesting to the Board of Oovemors the 
dsfdrability of publishing the Transaotions either quarterly or half-yearly. The majority 
of reidies were favourable, but as the societies were not unanimons, the Ooundl did not 
consider it advisaUe to proceed with the matter. 

The report of the BCiorosoopical Section stated that meetings bad been held twice a 
month daring the session, and that several of the members were actively engaged in 
origtnal work. 
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ProcMdingi, 


The Hon. W. BoUoiton has been ohoeen bgr the Oonnoil to tote at the deetion of the 
Board of Governors of the Ne# Zealand Inatitnte. 

The Oonnoil had nominated f6r election an honorary member of the New Zealand 
Inatitnte. 

The balanoe-ehoot shows total receipts for the year £197 19s. 2d. ; expenditnxe £168 
68. lid. ; and balance £29 18s. 8d. Among the items of expenditure axe £2 6b. to the 
Amndd Society, and £121 10s. lid. for books. 

EiiScmoM OF Offxobbb fob 1888 : — President — Professor F. W. Hutton ; 
Vice-PreddmU — ^B. W. Fereday, E. Dobson ; Tr^aiurer, W. M. Maskell ; 
Secretary — Geo. Gray; CouncU — ^Professor J. von Haast, Dr. Byrnes, 0. 
Ofailton, T. Orook, J. Inglis, T. 8. Lambert. 

The retiring President, Professor J. von Haast, delivered an address on the Early 
History of the Canterbuiy Philosophical Institute. 



OTAGO INSTITUTE, 


First MsExiNa. Wth March, 1882. 

G. M. Thomson, Vice-President, in the chair. 

New Menihfn. — James Hendry, B.A., liobert Jones, Wm. A. Dixon. 

Tho meeting tesoWed itself into a oonTeriasione, at which the foUowing objects were 
exhibited 

Single and Compound Miorosoopea— ‘Meesrs. Thomson, CHllies, and Chapman. 
Collection of New Zealand Lepidoptera-^Mi. P. Fnlton. 

„ „ „ „ Ooleoptera — Mr. S. Fulton. 

„ „ Australian Graptolitea— Mr. F. Chapman. 

„ „ New Zealand Fossil Plants — Mr. Montgomery, jon. 

Preparations and Casts illustrating Human Anatomy, induding Brains prepared by 
Giaeomini*s glycerine process— Prof. Scott. 

Collection of InverUhrata in alcohol (from Zool. Station, Naples), Casts of Fossils, and 
other specimens recently added to the Museum — Prof. Parker. 


Second Meeting. 9/ A May, 1882. 

W. Arthur, O.E., President, in the chair. 

New Member , — Captain B. A. E. Scott, K.N. 

1. ** On Macquarie Islandi" by Prof. Scott. {Transactions, p. 484.) 

2. “ On the New Zealand Copepoda,"' by G. M. Thomson. {Transac- 
tions, p. 08.) 

B. On the Connection between the Air-bladder and tho Organ of Hear- 
ing in tho Bed Cod,” by Prof. Parker. {Transactions^ p. 284.) 


Thibd Mebtino. 15rA August^ 1882. 

W. Arthur, President, in the chair. 

New jMsmbers— Edward Milland, David Cosgrove. 

1. Notes on the New Zealand Sprat,” by W. Arthur. {Transactions, 
p. 208.) 

2. ** On the Diseased Trout of Lake Wakatipu,” by W. Arthur. (Tran^ 
saetUmSf p. 198.) 

8. Notes on the Anatomy and Embryology of Seymnus lichia,** by Prof. 
Parker. {TransaotionSf p. 222.) 

4. The BeoraUny exhibited the skeletQn of a cow and other spedmens lately added to 
the Museum. 



fids Procsedinfft. 

Foubth Mxbtxkg. SUt October, 1882. 

W. Arthur, President, in the chair. 

1. Mr. J. McEerrow, WeUington, was nominated to vote in the election 
of G-ovemorB of the New Zealand Institute. 

2. An Honorary Member of the New Zealand Institute was nominated 
for election in accordance with the Act. 

8. ** On the New Zealand Copepoda,** hy G. M. Thomson. {Trant'^ 
OiClimM, p. 98.) 

4. Descriptions of some new Cruetacea,** by G. M. Thomson. {Tram- 
actions, p. 98.) 

6. *'On the Gravid Uterus of Mustelus antareticus," by Prof. Parker. 
{Tramactions, p. 219.) 

6. The Seoretaxy exhibited the disarticulated skeleton of a turtle having the oartilS' 
ginous parts preserved by the glycerine jelly prooeas, and an injected preparation of the 
heart and gills of the skate, in alcohol, both recent additions to the Museum. 


Annual Mebtino. BOth January, 1888. 

W. Arthur, President, in the chair. 

1. Notes on the Picton Herring,*’ by W. Arthur^ {Tramactiom, p. 208.) 

2. Description of a Variety of Celmiria seseilijiora,** by D. Petrie. {Tram- 
actiom, p. 859.) 

8, ** Description of two new Species of C’arar,” by D. Petrie. {Tra^uMC- 
tions, p. 858.) 

4. The Secretary called the attention of the meeting to the oireular of the ** Balfour 
Memorial which he had recently received from Cambridge. 

ABSTBiLOT OV ANNUAL BXrOBT. 

During the present session five general meetings have been held, including the present 
annual meeting. At these meetings twelve original papers have been read, of which nine 
were sodogioal and two botanical, while one dealt with the natural features, fauna and 
flora of Macquarie Island. 

At the beginning of this session the Council adopted a scheme for the delivery of reg- 
ular courses of popular lectures. Two such courses have been given:—- one, of three 
lectures on Fermentation and Putrefaction,’* hj the Secretary ; and one, of four iectures 
on ** Bnglirii literature,” consisting of two lectures hj Professor Mainwaring Brown on 
** Chancer,” and two by Mr. Alex. Wilson, M. A, on ** Tennyson.” In each case the ifian 
was adopted of distributing among the audience a printed eyUabus of the lectures; and a 
small fee, which was bhezged to non-members, sufficed to cover expenses of printing and 
advertiiing. Tbs suceess attending these lectures has been such as to warrant the Council 
recommending their continuance next session. 

Six new membeiB have joined the Institute during the session, but on the other hand 
tlM names of several detouUem have been struck off the roU. The total number of saembora 
is now 177. 
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Tho reoeiptu of the year, inoluding a balance of £15 ISe. 8d. from last year, amount 
£195 28. 8d. The total expenditure is £167 8s. 8d., so that there remainB a balanee 
hand of £27 6s. 

Tlio Prosidont delivered tho Annual Address. 

Election of Offioehs foii 1888 : — Presidfiit — A. Montgomery ; Vice- 
Presidents — W. Arthur, C.E., Rev. Dr. Rosohy; Han, Secretary — Professor 
Parker ; Han, Treasurer — I). Petrie, M.A. ; Auditor — D. Brent ; Council — 
Dr. Hocken, Professor Bcott, G. M. Thomson, F. Chapman, R. Gillies, G. 
Joachim, Professor Main waring Brown. 



WESTLAND INSTITUTE. 

Annual Mestino. Deeemher^ 1882. 

J. Giles, President, in the chair. 

ABSTBAOT 09 JjnrVAJi BBTOBT. 

This is the Sixteenth Annual Beport of the Institute. Its financial position is oon- 
sidered satisfactory, there being a credit balance of £90 148. 6d. 

The number of members on the roll is 90, showing an increase of 10 on the roll for 
1881. 

During the year there hate been twehe committee meetings called and one special 
meeting. 

A meeting of the Institute was held on the find of March, when a paper was read by Dr. 
Bakewell ** On some Difficulties of Darwinism,** there was also one read by the same gentle- 
man ** On the Fallacies of Btolution,** being a contmuation of his former paper. 

One hundred and ninety-one new books have been added to the library, which makes 
9,876 volumes in the library at present. 

The visitors to the Public Beading Boom have been considerably more numerous than 
in the previous year, owing chiefly to the large influx of miners to the new rush at Bimu ; 
and your committee intends applying to the Harbour Board and Borough and County 
Councils for subsidies to supplement the funds of the Institute. 

The committee has much pleasure in acknowledging donations to the Library and 
Museum and in thanking the donors. 

Elxotxon of Offxobbb for 1888: — Prmdent — W. A. Spence; Ftce- 
PreiidefU — T. 0. W. Croft ; Hon, TreoBurer — J. P. Will ; Secretary — 
Bichard Hilldrup. 



HAWKE'S BAY PHILOSOPHICAL INSTITUTE. 


Annual Gknbbal MssTiNa. OiA February, 18B2. 

Tlie lUglit Bev. tho Bishop of Waiapu, President, in the chair. 

Election of Officers for 1982 : — Prenulmt — The Right Rev. the Bishop 
of Waiapu ; Vice-Presulent — Dr. Bpenoer ; Honorary Secretary aud Treasurer 
— Mr. Ooleuso ; Council — Messrs. H. Baker, H. R. Holder, J. O. Kinross, 
F. J. do Lisle, P. W. 0. Btarm, 0. H. Weber ; Auditor — T. K. Newton. 

ADBTBACT OF ANNUAL RRmUT. 

During the past winter session six ordinary meetings were hold, at which nine pai)ois 
prepared by members were read. 

The number of members is 107, being an inerease of 22 on the number of the previous 
year. 

Throughout the year several soologioal, botanical, palasontologioal, and geological 
Bpeeimens wt're collootcd by a few of the members of the Institute for tho Museum. 

The audited statomont of aooounts shows a balance of £271 15 b. 7d. remaining to the 
credit of tho society. 


First Meetino. 8f4 Afay, 1882. 

Dr. Bpenoer, Vice-President, in the chair. 

1. The Ohairman gave an address on the opening of the winter session. 

2. On the largo Nnmbor of Bpecies of Ferns noticed in a small Area in 
the New Zealand Forests, in the * Sevonty-Mile Bush,' between Norsewood 
and Danneverke, in the Provincial District of Hawke’s Bay,” by W. Golenso, 
F.L.S. {Tramactions^ p. 811.) 

This paper was illnstmted with seveml botanical gpeoimenB. 

8. The Hon. Beoretaiy gave a brief address to the memory of Dr. Darwin, lately 
deoeaaed, as a great and useful man. Mr. Ooleneo had made his aoquaintanoe in 1885, 
while residing at the Bay of Islands, vdien Oapt. (afterwards Admiral) Fitsroy and Dr. 
Darwin were in that harbour together in H.M.S. ** Beagle,’* on their voyage home to 
IBnghmd from surveying in the Straits of B ia gel l an . 

The address was supported by fitting remarks from some of the members present. 

4. Some fine speehnens of rare and curious inseets, of the orders Newopitra and 
OftlM|pf#ra, in their various stages of transformation, were also exhibited by the Hon. 
Seerelary. 

Bbcond Meetino. June, 1888. 

Dr. Bpenoer, Vice-President, in the ohair. 

1. A Description of foor New Zealand Ferns believed to be new to 
Soienoe,” by Golenso, F.L.8. {TtmeaeHom, p. 804.) 
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SpediiMDf of the mme in their wions eiagee, together with thoee of iome other 
plants, were also shown ; and speoimene of all the feme were resenred lor the Oolonial 
Mnseun, 

2. On the hackneyed Quotation of * Macaulay’s New Zealander/ ” by 
W* Oolenso, FX.S. 

8. A fine and extensive suite of nicely preserved epedmens of Britidi and Buropean 
Sphagna (more than 100 in number), lately received from Mr. Wm. Oumow, of Penianoe, 
Bngland. were also shown ; and some hi^y curious teeth and fragments of bones (not 
fossil) of some small unknown Mammal, found by Mr. Balfour at Glenross, Hawke’s 
Bay, were exhibited. These teeth, with their Andy cut surfaces of numerous sharp 
points, excited great intersst ; they seemed to have belonged to some insectivorous animaL 
The whole lot was sent to Wellington, to Dr. Hector, for critical examination. 


THUtn Meeting, lOfA Jtefy, 1862. 

The Bight Bev, the Bishop of Woiapu, President, in the chair. 

New Memben^ — ^Dr. Caro, Bev. A. D. MulvihiU, Wm. Bogle, L. Lossong, 
F. Beader. 

1. On Nomenclature,” part i., by W. Oolenso, F.L.B. 

1. Sir. Hamilton eodilbited a ooUeetion of Spouges of various kinds and sixes, sU 
from Hawke’s Bay, with explanatory remarks on the nature, varieties, and growth of 
sponges. 


Foubtb Meeting. Uth Augu$t, 1882. 

The Bight Bev. the Bishop of Waiapn, President, in the chair. 

New Memhen. — Wm. Balfour, J. J. Drennan. 

1. Historical Traditions of the Taupo and East Coast Tribes, by 8. 
Locke. {Tramactiomf p. 488.) 

8. Mr. Oolenso called the attention of the members to Mr. Montagu Lubbock’s able 
paper ” On the Devdopment of the Colour Sense” (in the ’’Fortnigditly Beview” lor 
April, 1882), as fully bearing out what he (1&. Odenso) bad last year brought before them 
in his paper ” On the Colour Sense of the Ancient Maoris,” and publidied in this year’s 
vol. (xhr.) of the ** Transactions N.Z. Institute.” He also read several extracts from Mr. 
Lubbock’s paper in confirmation. 


Fotb MaornwG. llth September^ 1682. 

The Bight Bev. the Bishop of Waiapu, President, in the chair. 

1. On eome newly-discovered New Zealand ArachwUif' Iqr W. Oolenso, 
F.L.8. (Traneaetitme, p. 165.) 

This paper was lUnitrated by spedmens. 

2. On Nomenolature,” part ii., by W. Colenso, FX.S. 

8. Fossil i^pedtnsns of marine dkdls were exhibited, |6nnd IgrMr. Jolm Stewart in the 
ne^Shbourhood o! Tafcapaa, eennty of Waipawa. 
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Sixth llBSTXifo. 9th October^ 1882. 

Dr« Sponcer, Vioe-President, in the chair. 

New Memlfen, — MesBrs. E. B. Beudall, 11. J. Qilberd, W. Scott. 

1. Maori Legends and Traditions respecting the Inhabitants of the 
East Coast and Hawke’s Bay/’ (in continuation), by 8. Looko. {Tram- 
ae$iom, p. 445.) 

2. “ Notes on Freshwater Alya from the District of Hawke’s Bay,” by 
W. I. Spencer, M.B.G.S. (TramnHiom^ p. 802.) 

8. Descriptionh of a few new Indigenous Plants,” by W. Oolonso, 
F.L.B. {Tramactiom, p, 820.) 

BpooimeuA of the several plants wore exhibited. 


Council Mektino. November, 1882. 

The Bight Bov. tlie Bishop ol Waiapu, President, in the chair. 

1. Dr. Bpenoci, the Vice President, was olcotod to vote in the olcotion of the Board 
of Governors for the onsuing year, in aocoi dance with clause 7 of the N.Z Institute Act 
SI. Nomination was made for election of an honoiary member of the N.Z. Institute, 
to fill up one of the late vacancies in the list caused by the deaths of some honorary 
members. 


Annual Meeting. 6th Fehnary^ 1888. 

ADHTBAOT OV ANNVAT. HEPOBT 

During the past session six ordinary meetings have been field. Ten papers were read 
at those meetings, vis. :--Gne on Zoology, four on Botany, and five on misooUaneouB 
subjects. 

Besides those written papers there wore also some soitablo addresses and lectures 
given-— by the Vioo-Prosidont at tlie opemng of the winter session, by the Hon. Beoretary 
to the memory of Dr. Darwin, and ** On the Development of the Colour Bense,'* and by 
Hr. Hamilton, with reference to a oolleotion ol Sponges exhibited by him. 

During the year seven meetings of the Oounoil were held— for the election of new 
members ; the selecting and ordering ol books from Bn^and for the Library ; the obtain- 
ing a lease lor a term of years ol a spacious room in the Athenooum from the trustees ol 
the same ; and for the general advancement and beneftt of the Society. 

Theie is a total of 108 members now on the roll, two members having died during the 
year, and eleven new members having been elected. 

The valuable sotentifle works, ordered from England in the early part of the year, 
amounting to nearly seventy volumes, have been received. 

Xn addition to the standard works in the Library, the Oounoil have agreed to order 
bofth from Bni^And and from Australia several soientifle serials— as ** Nature,'* ** The 
Popular Sdeiiioe Observer,** ** Knowledge,*’ and **The Natural History of Victoria 
(Zoology)." 

The statement of aoeounts shows a credit balance of £816 ; the total expenditure tor 
the year having been £180 4a. Od., of which no loss a sum than £81 11s. lOd. was ex^ 
pended on books and £75 in hire of premises. 
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EuHmoN OF Offiobbb fob 1888: — PnMmt — The Bight Bev. the Bishop 
of Waiapu ; Vit^Pruident — 'ft, I. Spenoer (Mayor) ; fion. Secretary amd 
Trcacurcr — "Vf. Clolenso ; Council — T. W. Balfonr, J. N. Bowerman, H. B. 
Holder, T. E. Newton, F. W. 0. Storm, 0. H. Weber ; Auditor — T. E. 
Nowton. 





SOUTHLAND INSTITUTE. 


Fxrbt Meeting, dth May^ 1882. 

J. T. Thomson, F.B.G.S., President, in the chair. 

New Membere, — Feldwick, M.H.B., T. B. Bennett. 11. Wild. Bev. J. 
Hobbs, 0. Gilbertson. 

1. The President delivered an address on the work done by the Nmv Zealand InBtitnte. 

2. ** On ilie Formation of the Quartz Pebbles of the Southland Plains/’ 
by W. S. Hamilton. {TramactMns^ p. 414.) 

Second Meeting. IStA June, 1882. 

J. T. Thomson, F.B.G.8., President, in the chair. 

New Memhern, — D. W. McArthur, J. Hain. 

1. “On the Importaneo of Forestry,’* by D. McArthur. (Tmmaclions, 
p. 401.) 

2. “ A Chapter on Folk Lore,” by J. G. S. Smith. 

TniRD Meeting. 11/A July, 1882. 

T. Donniston in the chair. 

1. “ On Self-registering Windmills,** by J. T. Thomson. (Plato XL.) 

ADBTII40T. 

The author gives an aooount of the various contrivances that havo boon adopted for 
obtaining a self-irgulating Windmill, and desoribos in minute detail tho ovpcn mental stepi 
by whioh he was led to the invention of the partionlar form of windmill which he reoom- 
mends ; the leading features of whioh can bo most easily understood from the accompanying 
illustration. 


Fouetb Meeting, dth Auyuet, 1882. 

H« Carswell m the chair. 

1* “ The Use of the Trainiug Walls in deepening Invercargill Harbour,** 
by J. T. Thomson. 


Fifth Meeting. 12^A September, 1882. 

J. T. Thomson, F.B.G.B., President, in the chair. 

New Memben.-^ohn Gammell, Chas. McLean. 

1. The Sor&oe Features of the Earth and Local Variations in the 
Force of Gravity,** by T. B. Wakelin. (Transaetimu, p. 408.) 

85 
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SxxTH Mebtimg. ICM October^ 1682. 

J. T. Thomson, F.B.6 .Sm President, in the chair. 

1. On the Oonstitntion of Oomets,’* by the Rev. P. W. Fairdough. 
\^ramaciion$^ p. 477.) 

Annual llBBTZNa. 80tA January^ 1688. 

ABsnuoT or Amnua bspobt. 

Dnrinff the year eiz general meetings were held, at which eight papers were read. 

Nine new members joined the Institute during the year, the total now being sixty- 
two. Application was made to the Oovemment for the granting of a site for the erection 
of a building suitable for the Institute, and providing room for a Museum, eto., but a 
definite reply was deferred pending the settlement of the question as to requiromenth for 
the railway station and extensions. 

A number of valuable works have been added to the library, and a ease containing a 
largo number of mineralogioal and geological speoimcna purobased in England has also 
been received. The books of the Institute are now available for reference by arrangement 
with tlio Council of the Law Society. 

The receipts for the year, not including a balance from last year of £62 98. Ud., 
amount to £60 08., and the expenditure to £68 9 b. 8d , indnding £87 Ts. 9d. spent on 
books and petiodioalB, and £10 on specimens, leaving a balance in hand of £44 8s. 8d., 
out of which will have to come the annual outlay on books, eto. 

Two vacancies which occurred during the year in the OounoU, by the resignation of 
Mr. Ooyen and Dr. Galbraith, were filled by the election of the Bev, P. W. Fairdoucdi end 
Mr. Carswell, and the duties of the Secretary were undertaken by the Treasurer. 

It is with regret that we have to record the loss to the Soeioty of two active members, 
Mr. Ooyen and the late Mr. Cnthbertson, both among its originators. 

In addition to the papers read at the ordinary meetings, Mr. J. T. Thomson read a 
paper on ** Capital and Labour** under the auspices of the Institute. 

Election or OmenBa fob 1868: — PreiidmU — J. T. Thomson, O.E., 
F.R.G.B. Viee-Preiident — Bov. P. W. Fairolongb; 8€cr$tairy and Ttm^ 
surer— J. 0. Thomson; Comcil — I>t. Galbraith, Messrs. Oarswell, Don* 
niaton, Hamilton, Robertson, Scandrett. 
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Meteorology, 

CoitPABATivE Abstbact for 1882 and previous Years. 
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NOTES ON THE WEATHBE DOBING 1882. 


Janvabt.— A wet month, with strong H.W. and N.W. winds ; toinpcraturo generally 
lower than the average. Earthquakes at Wellington on 9th at 2.20 a.m., and on 17th at 
10.46 pjm., slight. 

Fbbbuabt. — ^Fine weather except in the south, where the rain was rather in excess ; 
occasional strong winds from N.W. and 8.W., and at times thunder. Earthquakes : At 
Wellington, on 1st at 2.20 p.m., slight, and at 8.8 p.m., sharp ; on 20th, very slight, about 
midnight ; on 21&t at 6.80 a.m., slight. At Lincoln, on Ist, slight, at 8.6 p.m. 

Mabob. — Wot close weather prevailed ; wind moderate, and chiefly NJS. Earthquake 
at Lincoln on 22nd ut 9.10 a.m., slight. 

ArmxL. — Generally showery month, but with moderate and variable winds. Earth* 
quakes felt at Wellington on 6th at 4.10 p.m., sharp, and at 4.19 p.m., slight ; on 16th at 
7.80 p.m. and 11 p.m., slight ; at Lincoln on 6tb at 8.46 p.m. Brilliant aurora observed 
on 16th, 17th, 18th, and 20th. 

Mat. — On the whole a wet month and squally, with variable winds. Earthquakes at 
Wellington on 14th at 6.10 p.m., and 15th at 12.20 and 4.15 a.m., all slight. 

JoifE.— Bain rather in excess of usual average, and some unpleasant squally weather 
experienced, especially in earlier part. Earthquakes felt at Wellington on 6th at 8 p.m., 
and 11th at 7 a m., slight. 

Jult.—A very wet unpleasant month, with strong B.W. and W. winds, very low 
pressure. Earthquakes occurred at Wellington on 24th at midnight, slight, and on 25th, 
early morning, slight. 

August.— Fine generally in north and south, but at Central Station much rain and 
stormy weather prevailed. 

Sbptxiixikb.— Stormy and wet weather with heavy showers, though total rain not 
oxeessive in the north ; frequent thunder and hail N.W. and 8.W. winds; generally 
line at southern stations. Great comet first observed on 7th. 

Octobxb.— Generally showery weather, but no heavy fkHs of rain ; winds westerly. 
Earthquake at Wellingion cm 2(Hh at 12.19 ajn., slight. Brilliant meteors observed on 
119th and 80th. 

NoTBiiBaB.-*-4)n the whole fine, with moderate rminlall and variable winds. Earth- 
quakss felt at Wellington on 18th at 11.4 p.m., slight, and on 26th at 10.50 p.m., smart. 
Auroras between 17th and 20th, and meteor on 39th. 

Dbobxbbb.— Fine, with little rain and moderate winds prevailing from N.W. in the 
north, but wet dull weather with light winds in the south. 
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Eabthquaxeb reported in New Zealand during 1882 . 
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The iigoroB denote the dayn of the month on whioh one or more Bhooka wojo h It. Those 


with an asterisk affixed were dosoribed as smar^ those with a dagger as teverr jtftvck/t. 
The remainder were only slight tremors, and no doubt escaped record at most stations, 
there being no instrumental means employed for their detection. These tables are 
therefore not reliable so far as indicating the geographical distribution of the shooks. 
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NEW ZEA-LAND INSTITUTE. 

HONOBABT MEMBEBS. 

1870. 

Drary» Br.-Admiral Byroxii B.N. Mueller, Baron Ferdinand von, 
FiuR^, Otto, Ph.D., of Bremen O.M.Q*., M.D., F.B.S. 

Flower, W. H., F.B.S., F.B.O.S. Ow6n,Biohard,C.B.,D.C.L.,F.B.S. 
Hoohstetter, Dr. Ferdinand von Biohards, Yioe-Adniiral Sir G. H., 

Hooker, Sir J. D., E.G.S.I., C.B., C.B., F.B.S. 

M.D., F.B.S. 

1872. 

Grey, Sir George, SLC.B., D.G.L. | Huxley, Thomas H., LL.D., F.B.S. 
Stokes, Yiee-Admiral J. L. 

1678. 

Bowen, Sir Geo. Ferguson, G.G.M.G. Gunther, A., M.D., M.A., Ph.D., 
Cambridge, The Bev. 0. Pickard, F.B.S. 

M.A., aM.Z.8. 

1874. 

MoLachlan, Bobert, F.L.S. | Newton, Alfred, F.B.S. 

1875. 

Solater, Philip Lutley, M.A., Ph.D., F.B.S. 

1876. 

Etheridge, Prof. Bobert, F.B.B. | Borggren, Dr. S. 

1877. 

Weld, Sir Frederick A., K.C.M.G. | Baird, Piof. Spencer F. 

Sharp, Dr. D. 

1878. 

Muller, Prof. Max, F.B.S. | Tenison-WoodB, Bev. J. E., F.L.S. 

1880. 

The Most Noble the Marquis of Normanby, G.G.M.G. 

1888. 

Thomson, Sir Wm., F.B.S, I Carpenter, Dr. W. B.,G.B., F.B.S. 

EUcry, Bobert L. J., F.B.S. 


OBDINABY MEMBBBS. 

1880-81. 

I* Iiife Hembm.] 

WIQLLIKGTOK PHXL080PHI0 All 80C1BTT. 
Allen, J. A. Masterton Ashcroft, G. 

Allen, F. Atkinson, A. S., Nelson 

Allen, G. Baillie, Hon. Gant. W. D. B. 

Andrew, Bev. J. 0., Wairara]pa Baird, J. D., O.E. 

Arnold, T. P« Baker, Arthur 
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XXV. 


Baker, G. A. 

Baker, Eboneaer 
Baker, J. E. 

Ballanoe, Hon. John, M.H.B. 
Baonatyne, W. M. 

Barleyman, John, Now Plymouth 
Barraud, Noel 
Barron, G. G. N. 

Barton, Elliot L*Estrango 
Bate, A. T. 

Batkin, G. T. 

Beetbam, G., M.H.K. 

Beetham, W., sen., Hntt 
Bell, H. D. 

Bonzoni, 0. T. 

Berry, Wm. 

Best, E., Gisborne 
Beits, F. M., Waiigauui 
Bidwell, G. B., Wairarapa 
Bums, G. J. 

Birch, A* B. 

Blackett, J., G.E. 

Blair, J. B. 

Blundell, Henry 
Bold, E. H., G.E., Napier 
Boor, Dr., Nelson 
Borlaso, C. H., Wanganui 
Boihamley, A. T. 

Braithwaite, A., Hutt 
Brandon, A, de B«, jmi. 

Brett, Uon. Gol, de Benzie J. 
Brower, 11. M., Wanganui 
Brogdon, James 
Browne, Dominick 
Brown, J. 

Brown, W. B. B. 

Buchanan, John, F,L.S. 

Buchanan, T. 

Bull, Frederick 
Bull, James, Bangitikei 
BuUer, W. L., G.M.O., D. So., P.B.S. 
Burgess, W. T. 

Buzne, J. 

Byrne, J. W. 

Oalders, Hugh, Wanganui 
GaUis, G. 

Oarkeek, Morgan 
Oarruthers, John, M. Inst. O.B. 
Chapman, Martin 
Olmtfield, W. 0. 

Chaytor, Brian Tunstall 
Ohexrett^ J. J. 

OhesnaiB, Bev. La Meuant des 


Chudleigh, E. B. 

Glarko, Henry T. 

Glimie, Daniel, G.E. 

Colo, G. W., L.B.G.P.E. 

Colenso, W., F.L.S., Napier 
Coleridge, John Newton, G.E. 

Collins, A. S., Nelson 
Collins, Dr. H. E. C. 

Cook, J. B. W., Blenheim 
Cowie, G. 

Cox, 8. Herbert, P.G.S., F.C.S. 
Gotten, H. 

Crawford. J. C., F.G.8. 

Crompton, W. M., New Plymouth 
Curl, S. M., M.D., Bangitikei 
Dakers, — , M.B.C.8. 

Dasent, Bov. A. 

Davies, George II. 

Deas, J. G., C.E. 

Dobson, A., G.E. 

Dransfiold, J. 

Drew, 8. U., Wanganui 
Drury, G. 

Duigan, J., Wanganui 
Edwards, — 

Edwin, B, A., Oommandor, B.N. 
Evans, G. S. 

Fearuley, M., Nelson 
Feroi'd, B. A., Napier 
Field, IL C,, Wanganui 
Field, E. P. 

Foildiug, Uon. Col. Wm., Jjondon 
Fitzherboit, U. B. 

Fox, E. 

Fox, J. O. 

Fox, Hon. Sir W.. K.C.M.G. 

France, Charles, M.B.G.B.E. 

Franco, W. 

Franklfmd, P. W. 

Fraser, The Hon. Capt., P.B.G.8.. 

Dunedin 
Fuller, T. B. 

Gaby, Herbert 
Gardner, W. A. 

George, J. B., G.E. 

Gerse, J. I., Wanganui 
Gillespie, G. 

Gillon, Dr. G. Gore 
Gore, B. B. 

Gould, George, Ghristohuroh 
Govott, B. H. 

Grace, The Uon. M. 8., M.D. 
Graham, C. 0. 
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Gudgeon, Oapt., N^ier 
Haloombe, W. F., Feilding 
Hall, George 
Hamilton, A. 

Hardy, G. J., B.A. 

Harris, J. Chantrey 
Harrison, 0. J. 

Hart, The Hon. Bobert 
Hawkins, B. 8 ., Masterton 
Hey wood, James B. 

Heaps, Wilson 

Hector, Jas., C.M.G., M.D., F.B.S. 
Hedley, C., Auckland 
Henley, J. W. 

Hill, H., Napier 
Hogg, Allen, Wanganui 
Holdsworth, J. G. 

Holland, L. F. 

’'‘Holmes, B. L., F.M.S., Fiji 
Holmes, B. T. 

Holmes, W. H. 

Hood, T. Oockburn, F.G. 8 ., Waikato 
Hulke, Charles, Wanganui 
Hurley, J. 

Hurst, James 

Hutchinson, F 4 B., H.B.0.8. 
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